STATE OF NEW YORK 


DEPARTMENT OF CONSERVATION 


WATER POWER AND CONTROL COMMISSION 


THE GROUND-WATER RESOURCES 
OF SCHENECTADY COUNTY, 
NEW YORK 


By 


E. S. Simpson 
Geologist, U. S. Geological Survey 


Prepared by the 
U. S. GEOLOGICAL SURVEY IN COOPERATION WITH THE 
WATER POWER AND CONTROL COMMISSION ' 


BULLETIN GW-30 
ALBANY, N. Y. 
1952 




STATE OF NEW YORK 
DEPARTMENT OF CONSERVATION 
WATER POWER AND CONTROL COMMISSION 


PERRY B. DURyEA.............................. Conservation Commissioner, Chairman 
B. D. TALLAMY..............................................Superintendent of Public Works 
NATHANIEL GOLDSTEIN..........................................................A ttorney General 
JOHN C. THOMPSON, Executive Engineer 


UNITED STATES DEPARTMENT OF THE INTERIOR 


OSCAR L. CHAPMAN, Secretary 


WILLIAM E. WRATHER........................................................................... .Director 
C. G. PAULSEN................................................ ..........Chief Hydraulic Engineer 
A. N. SAYRE. ..................... '" .......... ............ .... '" ...Chief, Ground Water Branch 
M. L. BRASHEARS, JR............................................................ .District Geologist 




CONTENTS 


Page 


Abstract 


................. ...................................................................................... 


1 


Introduction ................................................ .................................................. 2 
Purpose and scope of investigation........................................................ 2 
Acknowledgments .................................................................................... 2 
Previous reports and investigations...................................................... 3 
Geography ............................................. .................................................. ..... 3 
Location and extent of area.................................................................. 3 
Topography and drainage...................................................................... 5 
Climate ...................................................................................................... 6 
Geology .......................................................................................................... 8 
Summary of stratigraphy........................................................................ 8 
Structural geology .................................................................................... 8 
Former drainage ...................................................................................... 11 
Ground water ................................................................................................ 13 
Source and occurrence.............................................:................................ 13 
Movement and storage.............................................................................. 16 
Recharge and discharge............................................................................ 17 
The water table.......................................................................................... 19 
Configuration .............................. ..... ....... ......... ....... ........................ ...... 19 
Fluctuation ................................................... ...... ....... ......... ..... ......... ..... 19 
Water-bearing formations ............ ..... .... ........ .., ..... ... .... '" ....... ........ ... ..... 21 
Cambrian system ..... ............................................................................ 21 
Potsdam sandstone .......................................................................... 22 
Little Falls dolomite '" .................................................................... 22 
Ordovician system ................................................................................ 23 
Lowville limestone, Amsterdam limestone, and Glens Falls 
limestone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . " . . . . . . ., . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 23 
Snake Hill formation ........................................................................ 23 
Canaj oharie shale .. . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . . . . . . . .. . . . .. .. .. . . . . . . . . . . .. . . .. . . . .. . . . . 24 
Schenectady formation .................................................................... 24 
Quaternary system .............................................................................. 27 
Pleistocene series .............................................................................. 27 
Till . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . .. . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . 27 
Lacustrine deposits ...................................................................... 32 
Stream deposits of stratified sand and gravel.......................... 33 
Recent series ...................................................................................... 37 
Recovery of water and yield of wells.................................................... 37 
Dug wells .............................................................................................. 38 
Driven wells _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .. . . ., . . . . . . .. . . ., . . ., .. . . . . .. . .. . . . .. . . . ., . . . . . . 39 
Drilled wells ....... .................................................................................. 39 
Yield of wells ........................................................................................ 43 
Springs . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ." .... ...... ... . .. .... . . . . . .. . .. ... .. . .. . .. .. .. .. . . 43 


iii 



GONTENTS- (Concluded) 


Page 
Utilization of water...................................................... .................... ........ 44 
Domestic and farm supplies ..................................... ................. .......... 45 
Industrial supplies ................................................................................ 45 
Municipal supplies................................................................... ............. 48 
City of Schenectady.......................................................................... 48 
V illage of Scotia and Scotia Naval Depot...................................... 48 
Village of Rotterdam Junction.............................................. ........ 50 
Town of Rotterdam .......................................................................... 51 
Quality of water ........................................................................................ 51 
Mineral constituents and their relation to use .................................. 54 
Dissolved solids ................................................................................ 55 
Hardness ............................................................................................ 55 
Silica (Si0 2 )................................. .......... ..... ..... .......... ................. ...... 57 
Iron (Fe)............................................................................................ 57 
Manganese (M n) .............................................................................. 57 
Fluoride (F).................................... ..... ................ .... ....... ..... ............. 57 
Sulfate ... ....... .... ...... .................... . ...................................................... 57 
Hydrogen-ion concentration (pH) .................................................. 57 
Relation to rock type............................................................................ 58 
Temperature .......................................................................................... 58 
Induced recharge to ground water ........................................................ 59 
Schenectady public-supply wells ....................................................... 60 
Fluctuation of the water table and of river stage.......................... 61 
Temperature of water.................................................. .................... 68 
Chemical quality of water .............................................................. 72 
Recharge from precipitation .......................................................... 74 
Configuration of the water table.................................................... 76 
Permeability of aquifer.................................................................... 79 
Magnitude of recharge.................................................................... 79 
Summary of ground-water conditions........................................................ 82 
References ...................................................................................................... 85 


Index .. -.. . 


109 


iv 



Plate 1. 
2. 
Figure 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 


ILLUSTRATIONS 


Page 
Map of Schenectady County showing location of wells.......... (Back) 
Map of bedrock geology of Schenectady County...................... (Back) 
Index map of New York showing coverage of cooperative 
ground-water studies ......................................... ... ........... ............. .... 4 
A verage monthly precipitation and temperature at Schenec- 
tady, N. Y. .......................................................................................... 7 
Generalized northwest-southeast geologic section across Schen- 
ectady County .................................................................................... 10 
Map of part of Schenectady County showing contours of buried 
bedrock ................................................................................................ 12 
Diagrams showing pore spaces in rocks, and zones of water........ 14 
Idealized cross section illustrating relation between topography 
and the water table.................................................... ........................ 17 
Hydrograph of monthly fluctuation of water level in well Sn 153 
at Scotia and graph of monthly precipitation at Scotia, 1931-51.. 18 
Hydrograph of daily fluctuation of water level in well Sn 128 at 
Schenectady, 1946-49 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 20 
Map of Schenectady County showing location of principal 
unconsolidated deposits .................................................................... 28 
Sketch of building excavation near Schenectady, showing con- 
tact between brown and blue basal till............................................ 29 
Sketch, looking west, of an exposure in a building excavation 
near Schenectady, showing sections of sand lenses within basal 
till ....................................................................................................... 30 
12. Graph showing results of mechanical analyses of samples of 
basal till and beds of sand within the tilL...................................... 31 
13. Section A-B across the Mohawk River flood plain near Schenec- 
tady showing unconsolidated deposits ............................................ 34 
14. Section C-D along the Mohawk River flood plain and part of 
the buried Mohawk channel from Hoffmans to south Schenec- 
tady, showing unconsolidated deposits............................................ 35 
15. Map of Schenectady County showing areas served by public 
water supplies . .......... ................ .... ...... ... ....... ...... ............. .......... ..... ... 46 
16. Map showing location of wells of General Electric Co., Sn 43 to 
Sn 51, inclusive .................................................................................. 47 


v 



Figure 


ILL U S T RAT ION S - (Continued) 


Page 
17. Map showing location of abandoned and existing public-supply 
wells of the city of Schenectady and the location of the proposed 
supply well of the town of Rotterdam ..... ........................ ........ ....... 49 
18. Map showing location of abandoned and existing public-supply 
wells of the village of Scotia ............................................................ 51 
19. Map of Schenectady County showing location of wells for which 
water analyses are available, and hardness and dissolved-solids 
content of the well water .................................................................. 56 
20. Areal photograph showing section of Mohawk River flood plain 
on which Schenectady public-supply wells are located................ 62 
21. Map of Schenectady area showing location of weather, water- 
table, and river-stage measurement stations ................................ 63 
22. Graph showing relation between changes in pumping rate at the 
Schenectady pumping station and changes in water level in 
well Sn 128, April 20 to May 5, 1946 .............................................. 64 
23. Graph showing precipitation at Schenectady river stage at 
lock 8, water levels in wells Sn 153, Sn 26, and Sn 128, and 
average water levels in the Schenectady public-supply wells........ 66 
24. Hydrographs of Mohawk River stage at the Knolls and of water 
level in well Sn 128, and precipitation at Schenectady, July 5-10, 
1950 ....... .. .... .... ...... ...... .. .... . ... ... ...................................... ..................... 67 


25. Graphs showing fluctuations of temperature of water in wells 
Sn 126, Sn 127, and Sn 128, November, 1939, to October, 1941.... 68 
26. Graphs showing fluctuations of temperature of water in wells 
Sn 130, Sn 133, and Sn 138, of Mohawk River water at Vischer 
Ferry hydroelectric power station, and of air at the Schenectady 
weather station, January, 1948, to April, 1949 ........................... 69 
27. Graphs showing fluctuations in hardness and alkalinity of water 
from wells Sn 26 and Sn 130, and from Mohawk River, Febru- 
ary, 1948, to March, 1949 .................................................................. 73 
28. Hydrographs of Mohawk River stage at the Knolls, and of water 
levels in wells Sn 128, Sn 334, and the Schenectady public-supply 
wells, February 13-27, 1949 .............................................................. 76 
29. Diagrammatic map of contours of the water table in vicinity 
of Schenectady public-supply wells during periods of normal 
river stage .......................................................................................... 78 
30. Time-duration curve of Mohawk River discharge at Cohoes........ 81 
31. Temperature in well Sn 130 as computed and as measured.......... 83 


vi 



Table 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


TABLES 


Page 
Stream-gaging stations in Schenectady County for which 
records are available . .. . . .. . . .... ... . ... . .. ......... . ... ... ................ .. . . .. . . .. . . . .. . . 6 
Annual precipitation at Schenectady and Scotia for the riods 
of record ........................................................................................... 6 
Geologic formations in Schenectady County and their ater- 
bearing properties . .. . . .. . '" . . . . . . . . . . .. . . .. . . .. . .. . .. . . . . . . . . .. .. . .. . .. . . . . .. . . .. .......... 9 
Yield of wells tapping Schenectady formation related to ature 
and thickness of unconsolidated overburden ....................... .......... 26 
Yields and specific capacities of public-supply wells of t e city 
of Schenectady ................................................................................. 36 
Percent frequency within various ranges of yield of wells 
tapping consolidated-rock aquifers ....................................... .......... 43 
Summary of yield and of specific capacity of wells............. .......... 44 
Summary of average daily utilization of water in Schen ctady 
County ........................................................................................ ... .... 45 
Total monthly pumpage by the Schenectady public water- upply 
system, 1930-50 ....................................................................... .......... 50 
Total monthly pumpage by the Scotia public water- upply 
system, 1931-50 .................................................................................. 50 
Chemical analyses of natural waters of Schenectady Cou y......52-53 
Analysis of mineral water from well Sn 337.................................. 54 
Ratio between dissolved solids and hardness of waters sa pled.. 58 
Mean thermal gradient of three deep wells in New York tate.... 59 
Weekly temperature of ground water in well Sn 26, Ja uary, 
1947, to May, 1949 ............................................................................ 60 
Temperature of water in old Schenectady public-supply wells, 
January, 1927 - February, 1928 ...................................................... 70 
Temperature of water in new Schenectady public-supply wells, 
August, 1947 - November, 1949 ...................................................... 70 
Annual temperature range of individual wells of the chen- 
ectady public water supply .............................................................. 72 
Changes with time in hardness and alkalinity of wate from 
individual wells of the Schenectady public water supply.............. 74 
Changes from well to well in hardness and alkalinity of water 
from individual wells of the Schenectady public water su ply.... 75 
Drillers' logs of selected wells in Schenectady County.................. 87 
Records of selected wells in Schenectady County.......................... 95 
Reports dealing with ground-water conditions in Ne York 
State published by the New York State Water Power an Con- 
trol Commission ................................................................................ 107 


vii 




ABSTRACT 


This report describes a part of a State-wide investigation of the ground-water 
resources of New York. Field work was begun in 1945 when records were o\:>tained 
for about 300 wells and borings, and continued intermittently during the succeeding 4 years 
to establish hydrologic trends in the vicinity of the city of Schenectady. Chemical analysis of 
55 water samples are given. 
Schenectady County is in the lower reaches of the Mohawk Valley in east-central New 
York, and is included in the "Capital District." The climate is humid continental, ch
,racter- 
ized by hot summers and cold winters, but is tempered somewhat as a result of the n
arness 
of the Atlantic Ocean. 
The bedrock exposed at the surface or lying just beneath the glacial drift in S
henec- 
tady County consists of more than 1,000 feet of early Paleozoic rocks, mainly alternating beds 
of shale and sandstone of the Schenectady formation. The bedrock is mantled by unconsoli- 
dated glacial deposits, chiefly basal till, but also by deposits of outwash sand, gravel, and clay. 
Much of the outwash was deposited when the overflow of the glacial Great Lakes discharged 
through the Mohawk and Hudson Valleys. A segment of the preglacial Mohawk channel 
was buried completely by glacial deposits. 
More than 30 million gallons of ground water is pumped daily in Schenectady County, 
most of which is obtained from extensive deposits of shallow-lying sand and gravel which 
occupy the buried Mohawk channel upstream from the city of Schenectady. However', there 
is no evidence of a general decline of the water table either in the area of greatest concen- 
tration of pumping or elsewhere in the County. The yield of some wells is more than 3,000 
gallons per minute. 
Wells tapping glacial till are usually large-diameter dug wells and seldom yie1d more 
than a few hundred gallons per day. Wells in bedrock range in depth from 100 to 200 feet 
and seldom yield more than 10 gallons per minute. 
Chemical analyses show the ground water from sand or gravel to be generally 
,ccepta- 
ble for industrial or commercial use, usually without treatment. The hardness ranges from 
about 100 to 200 parts per million; the dissolved-solids content generally is about t
Tice the 
hardness. In certain areas the iron content is high. The mineral content of water from bed- 
rock ranges irregularly over much wider limits. The hardness ranges from 1 to more than 
500 parts per million and the dissolved solids generally range from 200 to 1,000 parts per 
million. Sodium and potassium salts may be present in relatively high concentrations and 
hydrogen sulfide gas is present in some wells. However, in most places water from l1edrock 
is considered satisfactory for domestic or farm use. Well-water temperature generally is about 
50°F. throughout the year, except for that in the Schenectady public-supply wells, which 
ranges from about 40° to about GO°F., depending on the season. 
As a result of heavy and continuous pumping, the water table at the Schenectady 
public-supply wells is below the stage of the Mohawk River in the area. Because the geologic 
situation is favorable, induced infiltration of river water occurs and it is estimated that a 
major part of the water pumped is derived fr,om the Mohawk River. Infiltration is l'qlieved 
to occur chiefly along the river bottom immediately below the dam at lock 8, about half a mile 
upstream from the wells. 
The aquifers of Schenectady County show no sign of being overdeveloped, and an excel- 
lent opportunity exists for the development of additional supplies along the Mohaw]T River 
valley in the reach from Schenectady to Hoffmans. 



INTRODUCTION 


PURPOSE AND SCOPE OF THE INVESTIGATION 
The investigation of ground-water conditions in Schenectady County, begun in April 
1945, is a part of a State-wide study of the ground-water resources of the Upstate region of 
New York by the United States Geological Survey in cooperation with the New York Water 
Power and Control Commission. The studies are sponsored also by the New York State r
- 
partment of Commerce, the New York State Department of Conservation, the New York 
State Department of Health, the New York State Science Service, and the State Geologist. 
The importance of ground water in Schenectady County is attested by the fact that, 
with the exception of the village of Delanson, the entire County, including the newly es
.b- 
lished Knolls Atomic Power Laboratory, is dependent upon wells or springs for water supply. 
Industrial, municipal, farm, and domestic consumption of water is steadily increasing and 
new facilities for pumping ground water undoubtedly will continue to be installed for many 
years to come. This report gives the basic facts relating to the occurrence, the quality, and 
the quantity of ground water available in the various aquifers of Schenectady County, and 
it provides a basis for the development and efficient utilization of the ground-water resources 
of the County. 
Field work was done by the writer during part of the summer of 1945 and interrrit- 
tently thereafter for about 4 years, mainly in connection with a study of induced rechar<
e 
at the Schenectady well field. Well and boring data for the Mohawk River valley area, par- 
ticularly in the Schenectady-Scotia area, are more complete than for other areas of the County. 
Well data collected in the sand-plain area in the town of Rotterdam (mostly south of the city 
of Schenectady) consist of records for only a few of the many hundreds of dug or driven wells 
that serve individual houses. Representative sampling was also done in the rural areas of the 
County, the number of records obtained for any particular section depending on the conc
n- 
tration of population and on information obtainable. For many wells visited, the data availa- 
ble were insufficient to warrant inclusion in this report. It should be mentioned also that a 
part of the data in this report were provided from memory, either by property owners or by 
well drillers. 
The wells are numbered consecutively, beginning with Sn 1 (the letters "Sn" designate 
Schenectady County). As an aid in giving a well location in New York State, meridian linef at 
15-minute intervals have been lettered consecutively from west to east, beginning with "A" 
and ending with "Z". Similarly, parallels of latitude have been numbered at 15-minute inter- 
vals from north to south, beginning with "1" and ending with "17". Intersections of the 
coordinates form points from which, by means of direction and distance, wells can be 
located. Two of the points of intersections are shown on the well-location map (pI. 1), and all 
the wells are located from one or the other of the points. For example, well Sn 2 (lOX, 7.0N, 
3.2E) can be found 7.0 miles north and 3.2 miles east of the intersection of coordinates "10" 
and "X." The coordinates, distances, and directions for each well are shown in the location 
column in the table of well records. 
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PREVIOUS REPORTS AND INVESTIGATIONS 


The geology of most of Schenectady County is discussed in considerable detail in sev- 
eral publications of the New York State Museum, and in many other publications (8'ee refer- 
ences). The most complete reports on the bedrock geology are by Ruedemann (1930) and by 
Goldring (1935).1 Megathlin (1938) mapped in detail the faults in the western part of the 
County. The map of the bedrock formations in this report (pI. 2) is based on the work of 
Ruedemann, Goldring, and Megathlin. Unconsolidated deposits of glacial origin were investi- 
gated and mapped by Woodworth (1905), by Stoller (1911), and by Brigham (192
). Cook 
(1924 and 1930) presented the concept of ice stagnation in eastern New York and discussed 
the origin of various types of glacial deposits. A geologic report bearing directly upon the 
supply wells of the city of Schenectady was prepared by Stoller in 1929. Previously published 
reports, except those of Stoller (1929) and Pirnie and Sawyer (1947), contain very little if 
any information about ground water. The present report is the first to describe the ground- 
water resources of the entire County. 


GEOGRAPHY 


LOCATION AND EXTENT OF AREA 


Schenectady County is in the western part of the so-called "Capital District" of east- 
central New York (fig. 1). It has an area of 209 square miles and is the smallest County in 
the State except for Rockland County and the five counties that compose the city of New 
York. Most of the residents live in the southeast part of the County, in and arounc' the city 
of Schenectady. According to the 1950 census, the population of the city of Schenectady is 
92,070, and that of the County is 142,650. According to the 1950 census the city was the eighth 
largest in the State. The city of Schenectady is considered part of a metropolitan area com- 
posed chiefly of six cities within a small area-Schenectady, Albany, Troy, Cohoef'. Water- 
v liet, and Rensselaer. 
Although small in area, Schenectady ranks high as a manufacturing center. The two 
industries that account for nearly all the manufacturing in the County are the General Electric 
Co. (electrical machinery, apparatus, and supplies) and the American Locomotive Co. (trans- 
" portation equipment). Both are within the city limits. As an index to their importance to the 
economy of the United States, it is reported that from June 1940 to December 1944 nore than 
2 billion dollars in war-supply contracts were awarded to manufacturing concerns ill Schenec- 
tady County. 


1 References are listed alphabetically at the end of this report. 


3 



z 
o 
en 
tn 
i 
2 
8 
i 

 
z 
o 
u 
o 
Z 
4 
a: 
1&.1 

 
II: 
&&.I 

 
. 

 
a: 
o 
>- 

 
Z 


z .. 


>- 
.., 

 
:> 
eft 
g 

 
&&.I 
C!» 
eft 
1&.1 

 

 
eft 
o 
1&.1 

 
Z 
:> 



 
III 
..J 
.... i 
a: 
 
0 
Q. 
LLI 
a: 0 
. 
.... eI) 
Z eI) 
LLI I.LJ S 
eI) a: 
I.LJ C) '" 
a: 0 -J 
Q. c i 
0 a: u 
w >- Q. en 
J: CO Z 0 
(/) ., 
:J 0 
I.LJ Z 
CD a: 0 
;:) W 
 0 
Q. > 
0 
t- O C) 
0 
a: t- ., 
0 « Cf) 
a. I.LJ W 
t.LJ a: > 
a: « z 

 I
 


4 


en 
CD 
:0 

 
en 
... 
CD 
-I- 
C 

 
"'tJ 
c 
::5 
o 
... 
C\ 
CD 
> 
+: 
c 
... 
CD 
a.. 
8 
u 
"t- 
o 
CD 
C\ 
C 
... 
CD 
> 
o 
u 
C\ 
c 
°i 
o 
..s:: 
en 
..w 
... 
o 
>- 

 
CD 
z 
'0 
a.. 
o 
E 


>< 
CD 
"'tJ 
c 
1 


CD 
... 
::5 
C\ 
u: 



Agriculture is carried out on only a modest scale in Schenectady County. With the ex- 
ception of the valley flats along the Mohawk River, most of the land is poorly drained and is 
considered only fair for cropland. In 1945 there were 895 farms in the County, of which 90 
percent were owner-occupied. The value of farm products sold or traded in 1944 was 1,860,- 
000 dollars. 
Transportation facilities are good. Six trunk highways, the New York State barge 
canal, and three trunk railroads having direct access to the west, to Canada, and to the 
eastern seaboard traverse Schenectady County. There is, in addition, a County airport and 
several smaller airfields. The Albany airport, which is used by several commercial airPnes, 
is about as near to Schenectady as it is to Albany. 


TOPOGRAPHY AND DRAINAGE 
Schenectady County lies almost entirely within the lowland area bounded by the Adiron- 
dack Mountains on the north and by the Helderberg escarpment of the Allegheny Pl2 teau 
province on the south. The lowland has been deeply eroded and has considerable relief. The 
altitude of the County ranges from about 200 feet above sea level in the flood plain of the 
Mohawk River to about 1,100 feet above sea level at Glenville Hill on the north side of the 
Mohawk, and to more than 1,400 feet above sea level in the hills near the center of the County 
on the south side of the Mohawk. The extreme southwestern part of the County, south of the 
Normans Kill valley, consists of the foothills of the Helderberg escarpment and rises to an 
elevation of more than 1,300 feet above sea level. 
The Mohawk River enters Schenectady County at the village of Hoffmans and flows 
southeasterly for about 9 miles on a flood plain about a mile wide, until it reaches the city 
of Schenectady. There the flood plain flares out to a width of more than 2 miles and the river 
changes its direction of flow to the northeast. On this widened bend of the flood plain most 
of the industry and commerce of the County has developed. About 4 miles farther downstI.eam 
the river bends to the southeast and continues to flow in that direction in a narrow rock 
channel, about 100 feet deep, almost until it leaves the County near the village of Niskayuna. 
At the southern edge of the flood plain of the Mohawk River in the city of Schenectady, 
the land surface rises abruptly from an altitude of about 220 feet to 350 feet above sea level 
(pI. 1). The higher level is a sand plain, in a youthful stage of dissection, which extends 
from Schenectady southeastward to Albany. Most of the residences in the County are built 
on the sand plain. 
The valleys of the streams draining the hills west and northwest of Schenectady are 
mostly youthful in their lower parts, the streams flowing through steep-walled rock channels 
to join the Mohawk River. In their upper reaches the flow of many is sluggish, and lakel:' and 
swamps are abundant in their headwaters. All drainage in the County is to the Hudson River, 
mostly via the Mohawk River. 
In cooperation with the N ew York Department of Public Works and other Ptate 
agencies, the U. S. Geological Survey measures stream flow at about 200 stations on various 
streams, large and small, throughout the State. In table 1 are listed the location of str')am- 
gaging stations in or near Schenectady County and the records available. A complete listing. for 
the entire State is given in Geological Survey Circular 48 (1948). In addition to the rec0rds 
listed, the Geological Survey, beginning in December 1948, has maintained a gage for the 
measurement of river stage on the Mohawk River at the Knolls Laboratory, in cooperation 
with the Atomic Energy Commission. Records of the flow of the Mohawk River are obtr.ined 
also by the State Department of Public Works at the hydroelectric station at Vischer Ferry 
(fig. 21). 
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Table 1.-location of stream-gaging stations in or near Schenectady County 
and the records available 


Stream 


Drainage 
area 
(sq. miles) 


y ears o
 
record 
availab},
 


Gaging station in operation as of September 1950 
Mohawk River at Rocky Rift Dam near Little Falls. . . . . . 
Mohawk River at Cohoes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Schoharie Creek at Burtonsville. . . . . . . . . . . . . . . . . . . . . . . . 


Gaging station discontinued 
Mohawk River at Little Falls. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mohawk River at Tribes Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mohawk River at Schenectady. . . . . . . . . . . . . . . . . . . . . . . . . . 
Mohawk River at Rexford Flats. . . . . . . . . . . . . . . . . . . . . . . . 
Mohawk River at Vischer Ferry Dam. . . . . . . . . . . . . . . . . . . 
Mohawk River at Dunsback Ferry. . . . . . . . . . . . . . . . . . . . . . 
Mohawk River at Crescent Dam. . . . . . . . . . . . . . . . . . . . . . . . 
Alplaus Kill near Charlton... . . . . . . . . . . . . . . . . . . . . . . . . . 
Schoharie Creek at Middleburg. . . . . . . . . . . . . . . . . . . . . . . . . 


1,348 
3,456 
883 


1,306 
3,096 
3,306 
3,375 
3,385 
3,442 
3,453 
24 
532 


1901; 1927- 
1925- 
1939- 4 


1898-1909; 1912 
1912 
1899-1901 
1898-1901 
1913-26 
1898-1909 
1917-25 
1913-16 
1927 -39 


CLIMATE 
In general, the climate of the County is humid continental but is influenced som
what 
by the Atlantic Ocean, which is about 160 miles to the south and east. Winters are cold, usually 
with one or more heavy snowfalls, but severe winters, such as that of 1947-48, are uncmnmon. 
Summers are hot, but the heat is frequently broken by pleasant breezes. 
Daily observations of precipitation and air temperature have been made at the Schenec- 
tady station of the U. S. Weather Bureau since 1918, and of precipitation at the Scot
a sta- 
tion since 1920. These records are believed to be representative of weather conditions in the 
County, except, perhaps, for the higher sections in the vicinity of Glenville Hill and J,'Taria- 
vi lIe Lake. Figure 2 shows the mean monthly precipitation and mean air temperature for 
the period of record at Schenectady. The annual precipitation for the years 1931-49 at the 
Schenectady and Scotia stations is given in table 2. 
Table 2.-Annual precipitation at Schenectady and Scotia, N. Y. 1931-49 (inches) 


Year Schenectady Scotia Year Schenectady Scotia 
1931 37.69 38.08 1942 38.83 35.4.8 
1932 39.71 34.67 1943 - 34.95 
1933 37.22 36.58 1944 36.41 38.35 
1934 32.16 32.60 1945 42.36 - 
1935 34.35 35.60 1946 34.10 - 
1936 35.71 35.16 1947 34.66 33.2.1 
1937 36.28 35.94 1948 42.58 40.33 
1938 35.59 - 1949 30.35 - 
1939 29.73 32.13 1950 37.13 - 
1940 39.64 38.92 1951 47.15 - 
1941 24.56 25.56 
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Figure 2.-Average monthly precipitation and temperature at Schenectady. N. Y. for the period 1927-1950. 


As may be seen in figure 2, the average precipitation is greatest during the sunmer 
months, but the actual precipitation may vary considerably from the average. In 1945, for 
example, the precipitation in May was 84.4 percent above average whereas in August it was 
65.8 percent below average. The annual precipitation departs from the annual average (34.80 
inches per year) to a lesser degree than does the monthly precipitation from the monthly 
averages. Thus, although annual precipitation may remain relatively constant from year to 
year, changes in its distribution through any particular year profoundly affect soil moh:ture, 
ground-water levels, and stream flow, and, in turn, agriculture, industry, and other enter- 
prises dependent upon never-failing water supplies. 
The average annual temperature at Schenectady is 47.6°F., the departure each IT0nth 
from the mean monthly temperature of record is less, from year to year, than is that of 
monthly precipitation. The air temperature varies with altitude, and the higher parts of the 
County probably have a mean temperature several degrees lower than that recordrd at 
Schenectady. The ground-water temperature is related directly to the average annual air 
temperature, as will be shown in a later section of this report. 
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GEOLOGY 


SUMMARY OF STRATIGRAPHY 
The rocks (see pI. 2, fig. 3, and table 3) underlying Schenectady County were deposited 
in two widely separated eras-in early Paleozoic time and in late Cenozoic time. The Pale- 
ozoic rocks consist mostly of alternating layers of shale and sandstone deposited in shq,llow 
Ordovician seas as clay, silt, and sand. These sediments were buried by younger sediments,- con- 
solidated, raised above sea level, and subjected to erosion and weathering (after removal 
of younger sediments) during succeeding geologic time. The rocks in the eastern part of the 
County are folded and faulted, having been affected by crustal deformation originating near 
what is now New England. A major high angle fault in the western part of the County, with 
upthrow to the west, has brought to the surface rocks that lie deeply buried elsewhere in the 
County. Younger Paleozoic rocks, mostly beds of limestone now present only in the south- 
western part of the County, are believed to have formerly covered all of what is now Scl1enec- 
tady County. 
The Paleozoic rocks are mantled almost everywhere by unconsolidated glacial drift 
deposited during Pleistocene time. During this period a continental ice sheet that originated 
in Labrador repeatedly advanced and retreated across the entire State. In some areas the 
glacier eroded the rocks deeply and in other areas it laid down thick deposits of unconsoli- 
dated material. It is believed that during the final stage of ice adva'nce, called the Wiseonsin 
stage, the glacier was thick enough to submerge completely the highest peaks in the Adiron- 
dack and Catskill areas. The Wisconsin ice advance, within Schenectady County, seems tc have 
removed or reworked all or almost all the material that had been deposited during previous 
advances of the ice sheet. Wisconsin deposits in Schenectady consist mainly of glacial till 
containing a high percentage of clay, and of fluvioglacial deposits of gravel, sand, and clay. 
In addition, smaller deposits of clay, silt, and sand have been deposited on the flood plains of _ 
the larger streams of the County during Recent time. 


STRUCTURAL GEOLOGY 
The structure of most of the consolidated rocks in Schenectady County is relatively 
simple. Almost the entire County is underlain by the Schenectady formation, a series of alter- 
nating beds of shale, sandstone, and grit about 2,000 feet thick (Ruedemann 1912, :t:. 39) 
which dip gently west and southwest. In most places the dip ranges from 1° to 2°, l
'1.t in 
places it is as much as 5°. Although the Schenectady formation has never been subjected to 
stresses sufficient to produce folding, its continuity near the surface is broken by sets of in- 
tersecting nearly vertical joints. The two principal sets of joints trend approximately north- 
east and northwest, respectively. Thus the joints form a pattern of two sets of parallel vertical 
planes intersecting at approximately right angles. Joints trending in other directions exist 
but are not prominent. Near the surface the joints form open cracks, ranging in width from 
about 0.01 inch to 0.20 inch, and spaced a few inches to a few feet apart. Probably all re- 
coverable ground water in the Schenectady formation is stored in these joints and in op€'"'1ings 
along bedding planes (nearly horizontal planes separting one bed from another), for th
 rock 
itself has very low porosity and permeability. It is believed that joints and bedding-plane 
openings in the Schenectady formation tend to disappear or become tightly closed with depth, 
and for this reason it is ordinarily not practical to drill a well deeper than 200 feet to 300 
feet. 
In the northwestern part of Schenectady County (pI. 2) the continuity of the Sc]'
nec- 
tady formation is broken by the Hoffmans fault. This fault is one of a series of high-angle 
normal faults (Megathlin, 1938) along the southern edge of the Adirondack area in the 
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Mohawk Valley which are largely responsible for many of the major topographic feztures 
of the region. On the north side of the Mohawk River the vertical displacement of the Hoff- 
mans fault probably is at least 1,500 feet. Toward the south the displacement rapidly decr8ases 
and the fault disappears entirely about 2 or 3 miles south of the river. Where it crosses the 
Mohawk River the rock exposed on the west or upthrown side of the fault is the Little Falls 
dolomite, whereas the rock on the downthrown side is the Schenectady formation. 
In a small area west of the Hoffmans fault (see pI. 2 and fig. 3) the exposed roc1-s are 
older than the Schenectady formation and comprise the Glens Falls limestone, the Amste-rdam 
limestone, and the Lowville limestone, the Little Falls dolomite, and possibly the Potsdam 
sandstone. The dip of these rocks varies somewhat, but nearly everywhere it is almost hori- 
zontal. The porosity of these rocks is low and the ground water in them exists in joints and 
bedding-plane openings, which in limestone and dolomite may be enlarged by solution. Large 
cavities, however, are uncommon in the rocks of Schenectady County. 
The Snake Hill formation is exposed in the eastern part of Schenectady Count
T (see 
pI. 2 and fig. 3). This formation has been severely folded and thrust-faulted. The compr
ssive 
force is believed to have originated to the east and to have pushed the Snake Hill formation 
from its original position over and against the Schenectady formation. There is apparently 
no single identifiable thrust plane such as is shown for simplicity's sake on figure 3, but rather 
a multiplicity of small low-angle thrust faults which have broken the formation into blocks. 
The occurrence of ground water in the Snake Hill formation is controlled therefore by shear 
zones and fracture zones, in addition to joints and bedding-plane openings. In the Snake 
Hill formation the bedding planes follow the rock folds and are horizontal in a few places. 
From a study of rock structure it is possible to make two generalizations relatjng to 
the occurrence of ground water: (1) Except for the small area just west of the Hormans 
fault there is little possibility of obtaining potable artesian water in the consolidated rocks, 
and, (2) practically all potable water pumped from consolidated rocks will be replenished 
from precipitation in the vicinity of the well being pumped. It is perhaps possible that arte- 
sian water may occur in the beds of limestone and dolomite that lie beneath the SchenE'ctady 
formation and the Canaj oharie shale. However, the great depth of drilling required would 
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make such wells impractical, and the possibility is great that if water were obtained it would 
be highly mineralized. 


FORMER DRAINAGE 
The history of the development of the land-drainage system in east-central N ew 
? ork 
is part of a general pattern of development covering the Atlantic slope of the United States 
since Cretaceous time. Two aspects of this general development are especially pertinert to 
Schenectady County: (1) the development in late Tertiary time of an inner lowland which, 
according to Goldring (1935, p. 11), "has an elevation of 200 feet above sea level at Alhany 
and rises slowly westward to 300 or 400 feet at the base of the Rensselaer plateau, (and) 
shows distinctly the characters of an erosion plane or peneplane, for it cuts across the forma- 
tions, folded and unfolded beds alike regardless of rock structure," and (2) crustal elevr.tion 
in relation to sea level, of an unknown amount, which occurred just before the glacial eT)och 
and permitted the Hudson and Mohawk Rivers to erode steep-walled rock gorges in the area. 
The bottoms of these gorges lie several hundred feet below the late Tertiary peneplane and 
may have been developed in two stages-that is, a gorge may exist within a gorge. 
After the development of the rock gorges, subsidence occurred which possibly coin- 
cided with the invasion of the continental ice sheet. Further stream erosion was interrupted, 
and during the retreat or stagnation of the last ice sheet the inner gorges were buried under 
glacial drift of varying thickness. In the main, the present-day channels of the lower Hudson 
River and the Mohawk River follow their preglacial courses except that now over long ref,ches 
they flow over thick deposits of valley fill of glacial origin. However, at several places thes
 
rivers were blocked by dams of ice and glacial debris and were diverted from pre-Pleist('
ene: 
courses into new channels carved through bedrock. 
In Schenectady County, one of the most important changes in drainage attributable 
to glaciation affected the Mohawk River in its reach between Schenectady and its confluence 
with the Hudson River. As shown in figure 4, the Mohawk River now flows eastward from 
Schenectady to its confluence with the Hudson River, whereas the older preglacial channel, now 
buried beneath glacial drift, passes southward from Schenectady to join the Hudson F.iver 
about 12 miles south of Albany. The existence of this buried channel was recognized by 'Vood- 
worth (1905, p. 130), by Stoller (1911, p. 12), and by others, but it was not mapped. A map 
of the buried channel from Schenectady downstream to its confluence with the buried HU1son 
channel south of Albany was first prepared by the writer in 1949 (Simpson, 1949). 
Contours of the buried surface of the bedrock in part of Schenectady County are sl'own 
in figure 4, as well as the main lines of preglacial drainage as shown by records of wells and 
borings. In drawing the contours the writer used data collected from many different sources, 
including data based on the memory of well drillers and property owners. It is possible that 
in some instances these data may be in error. However, because most of the data are consistent, 
it is believed that the contours as drawn are essentially correct. 
It will be noted that the lowest elevation shown in figure 4 is sea level, but it is sus- 
pected that a narrow channel may extend 50 feet to 100 feet below sea level (Simpson, 1949) 
and may represent the deeper inner gorge mentioned previously. It is believed that a waterfall 
about 200 feet high, which resulted from the intersection of the Mohawk River by the J
off- 
mans fault, existed near Hoffmans in preglacial time (pI. 2), for the block west of (upstJ

am 
from) the fault is capped by a relatively resistant dolomite formation, whereas that east of 
(downstream from) the fault is capped by beds of much weaker shale and sandstone. 
Among other present-day drainage features resulting from glaciation are the numer- 
ous swamps, lakes, and undrained depressions throughout the region. In addition, waterfalls 
and rapids exist in places as the result of the displacement or blocking by glacial debris of 
previously established stream channels. 
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GROUND WATER 


SOURCE AND OCCURRENCE 


The ground water in Schenectady County, with the notable exception of that from 
large-capacity wells along the Mohawk River, is derived almost wholly from prfdpitation 
within the County. The precipitation is unequally distributed throughout the year, the bulk 
of it falling during the warmer months (fig. 2 and table 2). One inch of rainfall over an area 
of 1 square mile provides about 17 million gallons or 72,300 tons of water. Assuminr-- an aver- 
age annual precipitation of 34.80 inches and an area of 209 square miles in the entir
 County, 
then the total precipitation upon Schenectady County is about 125 billion gallon q or 525 
million tons per year. It is obvious that only a portion of this water finds its way beneath the 
surface to become ground water. 
The amount of water that is absorbed by the ground, and the smaller am
unt that 
reaches the water table, are affected by several interrelated factors, including (1) th
 porosity 
and permeability of the overburden and the bedrock, (2) the slope of the land, (3) t],
 amount 
and kind of vegetal cover, (4) the amount and intensity of precipitation, (5) the [osition of 
the water table, and (6) the amount of soil moisture. 
In a detailed study of ground-water resources of an area it is important to make a 
continuous inventory of the various losses and gains in the amount of water stOJ.ed in the 
ground. The losses may be classified as hydraulic and evaporative discharge. Hydraulic dis- 
charge includes that from springs and wells. Evaporative discharge includes consum.ption of 
water by plants and evaporation of water directly from the soil. 
Water that occurs in pore spaces or other interstices in rocks is termed subsurface 
water. This water lies in the zone of fracture and is differentiated from the magmatic or inter- 
nal water that exists deep within the earth in the zone of rock flowage. In the latter zone there 
are no voids and the water is in molecular association with other earth materials. It is the 
water in the zone of fracture, therefore, that is of prime importance to man. 
Subsurface water occurs in the zone of saturation and the zone of aeration. The plane 
of separation between the two zones is known as the water table (fig. 5). The zone of satura- 
tion lies below the water table and in this zone all the interstices are filled with water. Water 
within the zone of saturation is called ground water. The zone of aeration lies above the water 
table and in this zone the larger interstices usually are not filled completely with water, except 
during short periods. In contrast with that in the underlying zone of saturation, the water in 
the zone of aeration is not under hydraulic pressure, but rather is held by forces of molecular 
attraction, commonly termed "capillary forces." Voids that are not occupied by "'vater are 
occupied by air or other gases. 
The zone of aeration is divided into sub zones known as the capillary fringe, the inter- 
mediate belt of suspended or vadose water, and the belt of soil water (fig. 5). The capillary 
fringe overlies and is connected with the zone of saturation. The smaller openingf or voids 
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Figure 5.-Diagrams showing pore spaces in rocks, and zones of water. 
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in this fringe are filled with water held up from the water table by capillarity a11'ainst the 
pull of gravity. The thickness of the fringe depends upon the height to which water will rise 
by capillarity in the soil openings, the height of the column of water being propo":"tional to 
the diameter of the opening. Thus, the texture of the rock or soil is important in determining 
the thickness of the capillary fringe. If the openings are small, as is true in fine sand, the 
capillary fringe is thick; if the openings are large, as in coarse gravel, then almost no fringe 
may exist. In the process of well drilling, the penetration of this zone does not result in a 
flow of water into the well because water in the fringe zone is held by capillary forces and 
is not free to move under the influence of gravity. However, drillers regard the increased 
moisture content of the material penetrated as an indication that the water table is being 
approached. 


Directly beneath the surface of the ground is the belt of soil water, and it is from this 
zone that plants obtain the moisture needed for their growth. The particles making up the soil 
retain the water as a thin film held by molecular attraction. The water is sometimef referred 
to as pellicular or film water. Water from this belt in the zone of aeration is returned to the 
atmosphere by both the transpiration of plants and direct evaporation from the soil. 
The space between the lower limit of the belt of soil water and the upper linit of the 
capillary fringe forms an intermediate belt that is thick where the depth to the water table 
is great but thin where the water table is near the surface-where, indeed, such a belt may 
be entirely lacking. Both the belt of soil water and the capillary fringe are limited in thick- 
ness by local conditions. The belt of soil water is limited by both the character of the vegeta- 
tion and the texture of the rock or soil, and the capillary fringe is limited by the texture of 
the rock or soil. The intermediate belt, however, is not thus limited. It is the residual part 
of the zone of aeration, and its thickness at any place depends mainly on the permeability and 
thickness of the materials in the zone of saturation, the rate of recharge, and the distance to 
and relative elevation of streams into which the ground water discharges. 


The term "porosity" denotes the total volume of voids or other open spaces within a 
rock. The quantity of water that can be stored beneath the land surface, therefore, is de- 
pendent upon the porosity of the rocks. Porosity is usually expressed as a percentage, and 
it includes all the voids whether or not they are interconnected. 


Although the porosity of a rock indicates the total volume of pore space ava ilable for 
storing water, the term "specific yield" indicates that amount of water that will dr
in out of 
a rock by gravity. The specific yield of a rock or soil, with respect to water, is the ratio, 
expressed as a percentage, of (1) the volume of water that, after being saturated, it will yield. 
to gravity to (2) its own volume. 


The factors that may influence the porosity of rocks or soils are (1) the degree of 
cementation, (2) the size of constituent grains, (3) the arrangement of grains, (4) the 
shape of grains, and (5) the uniformity of grain size (Meinzer, 1923, pp. 3-4). Th
 amount 
of water that is available, and the rate at which it may be recovered, are largely determined 
by the permeability and the storage capacity of the water-bearing formations. Re
overy of 
all water from water-bearing beds is not possible because a part of the water is hdd by the 
molecular attraction between the mineral grains and the water. Thus, in the evahation of 
ground-water conditions for any area, the physical properties of the bedrock and oyerburden 
are of prime importance. 
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MOVEMENT AND STORAGE 


Wells that obtain water from aquifers not separated from the water table by relatively 
impermeable beds-that is, aquifers having a water table-are termed water-table wells. On 
the other hand, in some areas deeper wells encounter water in a completely saturated b
d 
in which water has passed beneath an impermeable layer and is confined there, so that the 
water is under sufficient pressure to rise to a level above the bottom of the confining b(\d. 
These wells are called artesian wells whether or not the water flows at the surface. The 
hydrologic properties of water-table and artesian aquifers differ importantly, so that their 
recognition is essential. 
Water-bearing materials rarely are perfectly homogeneous but generally they occur 
in layers of differing permeabilities. Many beds are not continuous but thin laterally or are 
replaced by materials of a different character. Thus, local impermeable beds of limited 
extent may occur in the zone of aeration, and a body of ground water may be "perched" on 
such a local layer, below which are unsaturated permeable materials above the main or 
regional water table. The upper surface of such a perched body of subterranean water is 
called a perched water table. 
The configuration of the water table conforms roughly to the configuration of the 
land surface. As a result, the water table is an undulating surface that is higher beneath 
hills than it is in the valleys. Because of the difference in hydrostatic head between the 
ridges, called ground-water divides, and the troughs, ground water moves continuously from 
hilly areas toward valleys, where it is discharged at the land surface through seeps or 
springs, or by evapotranspiration. The continuous discharge of ground water in liquid 
form is the source of most of the dry-weather flow of streams. 
In most areas, precipitation that reaches and moves through a water-table bed is 
discharged locally after traveling only a relatively short distance beneath the surface of 
the earth. However, water that percolates into a bed that passes beneath a confining bed, 
thus becoming artesian, may travel many miles beneath the confining bed before being 
discharged at the land surface. Because of this, the piezometric surface of an artesian 
aquifer (the imaginary surface that represents the pressure head and which is analogous 
to the water table of an unconfined aquifer) may resemble only vaguely, or not at all, the 
configuration of the land surface. 
Although there are no extensive "
T
esian aquifers in Schenectady_ C-911IJ.ty, artesian 
conditions exist locally. Artesian conditIons exist in the gravel deposits in the Moha,"
rk 
River flood plain upstream from Schenectady, owing to the presence of irregularly spac.
d 
lenses and layers of silt and clay. A re latively wides"2re 3:d_


_I?-fining bed of this type occurs 
in th
 gravel on the south side of t
e Mo;hawk River from n'ear

 ock 8 dOW!1stream to 
Schenectady. The public-supply wells of the 'city' of Schenectady have artesian character- 
istics. Elsewhere in the County artesian condit
ions exist in bedrock in scattered localities. 
There seems to be no reliable surficial guide that may be used to predict the existence of 
artesian conditions in advance of actual drilling. The number of flowing wells listed in 
table 21 is but a small percentage of all the wells listed. 
Because the water in an artesian aquifer is confined between impermeable layers as 
water is confined in pipes, it will respond to certain forces to which the water in water- 
table beds will not respond. Among these are forces due to changes in b
XQ1)1etric JLr
e 
(Ferris 1949, p. 218) and forces due to 
-rtnq11ak'i8- (Tolman, p. 337): Also, the artesian 
pressure head will respond almost immediately to dumges in the rate of pumping:--wherea
 a 
water-table will respond only gradually in:'c accordance with the extent to which the aquifer 
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is i!ewatered b y pumping. This is because the water withdrawn from an artesian aqrifer is 
derived i n i t i ally--by- slight compaction of the beds as the head is lowered, and the quantity 
of this water is much smaller than that resulting from the draining of an equivalent vol'1me of 
a water-table aquifer. 


RECHARGE AND DISCHARGE 
Recharge, the addition of water to the underground reservoir, may be accomplished 
in several ways. Nearly all ground water available to wells in Schenectady County (except 
wells along streams originating outside the County) is derived from precipitation 
.S rain 
or snow within the ,area. Part of the water that falls as some form of precipitation is carried 
away in streams as surface runoff; part may evaporate or be absorbed by vegetation and 
transpired directly to the atmosphere. The remaining water percolates slowly down through 
the soil and underlying strata until it joins the body of ground water in the zone of saturation. 
The quantity of water that is carried away by surface runoff depends on the duration 
and intensity of rainfall, the soil-moisture content at the time rain falls or snow me
ts, the 
slope of the land, the porosity and permeability of the soil, and the type and amount of vege- 
tation. Conditions are much more favorable for rainfall penetration during a gentle rain of 
long duration than during a torrential downpour, when runoff is high. The slope of the land 
is an important factor in determining the amount of runoff and generally the steeper the 
slope, the greater the runoff. 
Most of the water that reaches the surface as precipitation never reaches the water 
table because it is lost by runoff or by evaporation and transpiration. The water that is not 
so lost percolates downward into the soil zone. When the amount of water absorbed by the 
soil is greater than can be held against gravity, movement from the soil zone to t},
 zone 
of saturation will take place. During the growing season this downward movement will 
largely be prevented by evaporation, absorption, and transpiration by plants; at the end of 
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Figure b.-Idealized cross section illustrating the relation between topography and the water table. 
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MONTHLY PRErPlTATION AT SCOTIA, N. Y. 


Figure 7.-Hydrograph of monthly fluctuation of water level in well Sn 153 at Scotia, N. Y., and C)raph 


the growing season the moisture in the soil may be depleted. During the fall and winter ,vhen 
transpiration and evaporation are at a minimum, the soil zone may again become saturated- 
at least in places if not throughout an area-and recharge to the water table may take place 
if precipitation is sufficient. 
Schenectady County is crossed by perennial streams that flow, in some places, dong 
sandy or gravelly channels. Water pumped from wells tapping shallow aquifers in the vicinity 
of such channels causes water to move from the streams into the ground and thus recr,arge 
the aquifers. Under such conditions, the available recharge consists of infiltration of pr('
ipi- 
tation plus the maximum flow that may be induced from the stream by the pumpirq: of 
wells. 


Recharge by precipitation is an intermittent process, whereas ground-water discrarge 
is continuous, though varying in volume. Where there is a net surplus of recharge over dis- 
charge, the water stored in an aquifer increases. This is reflected by a rise of the 'pater 
table and eventually by an increase in discharge. When there is a net deficiency, therE. is a 
decline of water level and an eventual decrease in discharge. 
The discharge of water from the zone of saturation may be accomplished by t-:-ans- 
piration and evaporation and by discharge from springs and wells. Water may be taken into 
the roots of plants directly from the zone of saturation. The depth from which plants may 
lift ground water varies greatly with different plant species and soils. The lift of ordinary 
grasses and field crops is limited to a few feet, whereas alfalfa may obtain ground Y<Tater 
where the water table is many feet below the land surface (Meinzer, 1923, pp. 82, 83). 
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I 
of monthly precipitation at Scotia, N. Y., 1931.51. I 
In any area over a long period, annual rec
arge to the zone of saturation 
quals 
annual discharge. Long-range records of the fluct*ation of water levels are availab]e for 
only a few wells in Schenectady County, but these shlow no discernible trend of progressive 
depletion or accretion. 1 
THE WATER TA,LE 
Configurationl 
I 
The water table is defined as the upper su
face of the zone of saturation. Under 
normal conditions in Schenectady County it approxinjIately conforms-in a subdued fashion- 
to the configuration of the land surface. The watet table intersects all bodies of surface 
water such as lakes and streams except where suqh bodies happen to be perched over a 
local lens or layer of impermeable material. Figure $ is an idealized cross section illustrating 
the relationship between topography and the watet table. It shows that the range of fluc- 
tuation between the maximum and minimum eleva
ions of the water table tends to increase 
with distance from a stream channel. Of two shallow wells of equal depth, the one in an upland 
area is apt to be more adversely affected by an exte
ded drought (and decline of the water 
table) than would the one near a perennial stream. I 
I 
I 
Fluctuation I 
Long-term records of fluctuation of the watet table are of value because (1) they 
provide the only dependable basis upon which to defect any possible trend towards depletion 
19 I 
I 
I 
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Figure 8.-Hydrograph of daily water-level fluctuation in well Sn 128 at Schenectady, N. Y., 194
-49. 


of ground-water resources, and (2) they provide an important link in the chain of hrdro- 
logical data required for efficient use of our water resources. The day is not far distant '
Then 
records of water-table fluctuation will be utilized as fully as precipitation and stream-flow 
records. All are part of the hydrologic cycle (Meinzer, 1942, frontispiece). In each case 
the longer the record is maintained, the more useful it becomes. 
In Schenectady County, the longest record of water-table fluctuation available is the 
one maintained by the water department of the village of Scotia at its pumping station 
on Vly Road. The well measured is Sn 153, an abandoned public-supply well that taps Plei- 
stocene sand and gravel at a depth of 48 feet (fig. 18). Figure 7 shows the fluctuation of 
water level in well Sn 153 from 1931 to 1951, inclusive. Although well Sn 153 is near 
other public-supply wells, the effect of pumping on its water level is relatively small. The 
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chief feature shown by the water-level graph is the seasonal rise and decline, f. rise each 
year due to recharge in the winter and spring, and a decline each summer ar1 fall due 
to plant use and increased evaporation. However, no long-range tendency tovrard either 
accretion or depletion of ground water is apparent. For instance, it is seen that the lowest 
water level for the period of record occurred in the fall of 1941 after a prolonged period 
of dry weather, but less than 2 years later, in the spring of 1943, the water level was the 
highest for the period of record. A similar swing from low stages to high stages because of 
changes in the annual rate of precipitation occurred in 1949 and 1950. 
In April 1946 the Geological Survey installed a recording gage on well Sn 128, an 
abandoned supply well of the city of Schenectady (fig. 17). This well is 47 feet deep and 
taps Pleistocene gravel. The position of the water level in well Sn 128 is controlled to a 
considerable degree by the stage of the Mohawk River and by withdrawals fr')m nearby 
public-supply wells of the city of Schenectady. Figure 8 shows the daily noon water-level 
measurement for this well from April 1946 to December 1949. It may be seen tr,f:\t, in con- 
trast to well Sn 153 (fig. 7), the hydrograph of well Sn 128 does not indicate 
 seasonal 
fluctuation. For example, the water level does not decline during the growing seas'1n. Rather, 
it rises and falls mainly in response to 
hanges in_ 

 e of the Mohawk RiYe r, which is 
almost completely regulated by the operation of the New York State Barge Canal
 and by a 
hydroelectric power plant at Vi scher Ferry (fig. 21). It is, therefore, not surprising that the 
hydrograph for Sn 128 does not exhibit the seasonal swing characteristic for humid areas. 
It is believed that the water-level record for Sn 153 is approximately representative 
for most wells in Schenectady County not affected by heavy pumping or stream regulation. 
The near-record low stage of the water table during the late summer and fall of 1949, shown 
on the hydrograph for well Sn 153, was noted in numerous places, not only in S
henectady 
County, but throughout Upstate New York. During that period many wells were reported to 
have gone dry, and in some areas farmers and home owners depending on well ,vater were 
obliged to haul water for farm and domestic use. On the other hand, the hydrograph for Sn 
128 gives no indication of the water famine; its record is relevant only to conditions in its 
immediate vicinity, including the operation of the Schenectady public-supply wens. 


WATER-BEARING FORMATIONS 
All the formations that crop out in Schenectady County, both consolidated rocks and 
unconsolidated deposits of Pleistocene age, are utilized as sources of water or ar
 potential 
sources of water supply. Therefore, all may be classed as aquifers, even though tl'
ir water- 
bearing properties vary greatly. Table 3 summarizes the water-bearing properties of the 
rocks and unconsolidated deposits of Schenectady County and plate 2 shows the aJ.eas under- 
lain by the various geologic formations. It will be noted that the formations that crop out 
west of the Hoffmans fault, comprising the Potsdam sandstone and Little Falls c' '1lomite of 
Cambrian age, and the LowvilIe limestone and Glens Falls limestone of Ordovicia 11 age, are 
mapped as one unit. This was done because the total outcrop area is small and because all 
these formations except the Potsdam sandstone are hydrologically similar. Figur

 9 (p. 28) 
is a map of the unconsolidated deposits. A detailed map showing all unconsolidated deposits 
is considered beyond the scope of this report (See Stoller, 1911, and Brigham, 19
'). 


Cambrian system 
Because of the relatively small area of outcrop of rocks of the Cambrian system in 
Schenectady County, they are of minor importance as a source of ground water. The Hoff- 
mans fault (see pI. 2 and fig. 3) in the northwestern part of the County has brought to the 
surface rocks which, in the remainder of the County, lie deeply buried under th'1usands of 
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feet of rock of the Schenectady formation and the Canajoharie shale. Indirectly, however, 
the Cambrian formations are quite important, since, in their areas of outcrop in Schenectady 
County and in neighboring counties they provided the source material for a large portion of 
the coarse sands and gravels of Pleistocene age that now underlie the Mohawk River flood 
plain. 


Potsdam sandstone.-The Potsdam sandstone is a light-colored vitreous sandstone. It 
is usually light gray to buff in color and weathers white to gray. On the north side of the 
Adirondack Mountains, in Clinton County, the formation reaches a thickness of at least 1,00C 
feet but south of the Adirondacks it is much thinner. It is probably about 50 feet thick in most 
of Schenectady County but, owing to the unevenness of the pre-Cambrian floor upon whicr 
it was deposited, the formation may either be absent or be thicker than 50 feet. Cushin

 
and Ruedemann (1914, p. 34) report that it ranges in thickness from 50 feet to 150 feet ir 
Saratoga County. 
A small outcrop area of the Potsdam sandstone lies just west of the Hoffmans fault. 
just north of the Schenectady County line, and although outcrops of the Potsdam have not 
been seen within Schenectady County, it is likely that it lies beneath the glacial till west of 
the Hoffmans fault. 
Data for wells tapping the Potsdam sandstone in Schenectady County are not available 
but it is believed that the Potsdam has a low permeability and contains water only alon
 
open joints and bedding planes. Jeffords (1950, p. 36) reports that in Montgomery County 
some beds of the Potsdam seem more permeable than others and may yield important sup.- 
plies. He believes that the public-supply well of the village of Palatine Bridge in that County 
may derive a portion of its yield of 100 gallons per minute from this formation. 
Little Falls dolomite.-The Little Falls dolomite is a massive gray fine-grained dolo- 
mite which contains occasional sandy layers and chert nodules. Judging from measurements 
made in Saratoga County (Cushing and RuecIemann, 1914, p. 43), and in Montgomery County 
(Jeffords, 1950, p. 36), the thickness of the Little Falls dolomite in Schenectady County is 
about 300 feet. Within Schenectady County no complete section is available for measurement. 
According to Cushing and Ruedemann (1914, p. 43) the larger part of the Little Falls 
dolomite consists of dark gray fine-grained beds, many of which contain some calcite, chiefl
T 
as cement binding the dolomite crystals together. The dolomite is more resistant to weath- 
ering than the calcite, and on weathered surfaces containing dolomite crystals cemented by 
calcite the projecting dolomite crystals give the surface a porous, sandy appearance. 
The Little Falls dolomite crops out on both sides of the Mohawk River west of the 
Hoffmans fault (pI. 2). It is exposed in a road cut along State Highway 5, immediatel;" 
west of Hoffmans. Where the dolomite crosses the river it forms a now-buried, east-facing 
cliff which, in preglacial time, likely was the site of a waterfall about 200 feet high (fig. 4). 
Because of its small area of outcrop the Little Falls dolomite is an unimportant aquifer 
in Schenectady County, and well data for it are scanty. Well Sn 70, on the south side of the 
river, is 108 feet deep and has a reported yield of 7¥2 gallons per minute. Jeffords (1950, J:. 
36) reports that, in Montgomery County, most wells tapping the Little Falls dolomite obtain 
adequate supplies for farm use at depths ranging from 70 to 120 feet, and he suggests that 
larger supplies might be obtained from deeper wells treated with solutions of hydrochloric 
acid to enlarge whatever water-bearing openings are present. 
The Little Falls dolomite yields even larger supplies in Saratoga County, north of 
Schenectady County. Well records for that County, where the outcrop area of the Little 
Falls is greater, indicate an average yield of about 34 gallons per minute from wells aver- 
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aging 109 feet in depth. Moreover, several industrial wells drilled near the Hudr0n River 
have reported yields of more than 100 gallons per minute. The water in the dolomite is in 
openings along fractures and bedding planes which in many places have been enlarged by 
solution of the rock by ground water. However, large solution cavities, or caves, are not known 
to exist in Schenectady County. 
The Little Falls dolomite is the most important source of the famous mineral water 
obtained at Saratoga Springs in Saratoga County. Mineral water of this type is found in 
only a few other places in the world (Cushing and Ruedemann, 1914, p. 160). In December 
1949, well Sn 337 (table 21) was drilled in Schenectady County at Rotterdam Junction (lower 
village) and mineral water (table 12) of the type obtained at Saratoga Springs was 
encountered. The well is 463 feet deep and is believed to end in the Schenectady formation, 
which crops out in the hills north and south of the well. Furthermore, it is beli
ved that 
1,200 feet of the Canaj oharie shale and several hundred feet of the Schenectady formation 
overlie the Little Falls dolomite at the site of well Sn 337. It seems unlikely that either the 
Canaj oharie shale or the Schenectady formation could be the primary source of tlJ e mineral 
water. No other well tapping the Schenectady formation is known to yield mineral water of 
the Saratoga Springs type, including well Sn 8 which is 1,000 feet deep. It se8ms more 
reasonable to assume that the mineral water at Rotterdam Junction actually co
es from 
the Little Falls dolomite, rising to the Schenectady formation along a fault zone. One of 
the faults mapped in the vicinity of Saratoga Springs (Cushing and Ruedemann, 1914, geo- 
logic map), whose southwesterly extension was not mapped because of the overlying glacial 
deposits and because of the ever-increasing thicknesses of the Canajoharie shale and of the 
Schenectady formation (which have no horizons identifiable in wells), may actually extend 
southwesterly at least as far as Rotterdam Junction. Such a fault, even of relatiyely small 
throw, could be sufficiently open to permit mineral water from the Little Falls dolomite to 
find its way upward locally, through the shale and sandstone beds of the overlying fcrmations. 


Ordovician system 


Lowville limestone, Amsterdam limestone, and Glens Falls limestone.-The Lowville 
limestone, the Amsterdam limestone, and the Glens Falls limestone are mostly tlJ in-bedded 
crystalline limestones that contain many fossils. They are of minor importance 2S sources 
of ground water in Schenectady County because of their small area of outcrop vrithin the 
County. They are hydrologically similar to the Little Falls dolomite, which they oTrerlie and 
with which they are mapped (pI. 2). Their combined thickness ranges from about 25 feet to 
100 feet. 


Snake Hill formation.-The Snake Hill formation consists of a great thi
kness of 
dark gray to black, bluish, and greenish-gray shale. Ruedemann (1930, p. 118) estimates 
its total thickness to be at least 3,000 feet and perhaps as much as 5,000 feet. It is the only 
formation in Schenectady County that is strongly folded, having been thrust westward 
against and over the Schenectady formation. The contact between the Schenectady forma- 
tion and the Snake Hill formation is indistinct, consisting of a multitude of small low-angle 
thrust planes interspersed throughout the Snake Hill formation. Where the Schenectady 
formation crops out it is essentially undisturbed and the line of contact between it and the 
Snake Hill formation (pI. 2) is almost everywhere hidden from view by deposits of glacial 
drift. The Snake Hill is exposed along both sides of the Mohawk River near the dr,m at lock 
7 upstream from Vischer Ferry (fig. 21). 
The Snake Hill formation is of minor importance as a source of ground wate
 in Sche- 
nectady County because of its small area of outcrop and because of its poor water-bearing 
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characteristics. Recoverable ground water occurs in interconnected joints and bedding-plaIJ e 
openings and in fracture zones resulting from folding and faulting. It is thus to be expectei 
that the yield of wells will vary widely, depending on the number and size of opening's 
encountered. Arnow (1949, p. 19) reports that in Albany County the Snake Hill formation 
contains beds of sandy limestone which are believed to be responsible for the larger yields 
occasionally obtained from the Snake Hill. However, such beds, if they exist in Schenectady 
County, have not been noticed so far. On the basis of the available data, yields in excef:'S 
of 10 gallons per minute cannot be expected from small-diameter wells. The owner of well S, 
151 reports an estimated yield of 90 gallons per minute. However, this probably is not 
representative for the Snake Hill formation because an extensive deposit of water-bearing 
sand and gravel lies directly over the rock in the vicinity of the well. It is likely that tne 
water in the gravel has more or less direct access to the well through openings in the roc]-. 
Of the remaining five wells for which data are available, two were abandoned because c f 
insufficient yield (less than 50 gallons per day), one has a reported yield of 2 gallons pe.r 
minute with a drawdown of 54 feet, one has a reported yield of 10 gallons per minute with 
unknown drawdown, and the remaining one is a dug well for which no data on yield is avail- 
able, except that it is sufficient for domestic purposes. 
Canajoharie shale.-The Canajoharie shale is a black carbonaceous and somewhat cal- 
careous rock that is fissile and splintery when weathered. Its most distinguishing feature is i1s 
uniform carbonaceous fine-grained character. It crops out in the northwestern part c f 
the County in the vicinity of Hoffmans. Ruedemann (1930, p. 29) estimates its thickne
's 
to be 1,200 feet. Elsewhere in the County it is covered by the Schenectady formation. 
In this report the Canajoharie is mapped with and treated as part of the Schenectady' 
formation because the water-bearing properties of the two formations are similar and becauee 
the outcrop area of the Canajoharie is relatively small, being approximately 4 square miles in 
Schenectady County. 
Schenectady formation.-The Schenectady formation underlies more than 90 percent cf 
Schenectady County and is very thick, and thus it is the most important -consolidated-roc'... 
aquifer in the County. It is a thick series of beds of grit and sandstone, interbedded with 
layers of black and gray shale. In some places the alternation of beds of shale and sandstone 
seems to follow a definite pattern or cycle comprising a bed of shale in the upper part c-t: 
which thin layers of sandstone appear, giving way gradually to sandstone in an upwari 
direction until all is sandstone-sometimes a massive bed as much as 15 feet thick. Above 
the sandstone, beds of shale reappear and the cycle is repeated. 
The layers of shale and sandstone of the Schenectady formation react weakly to hydr('. 
chloric acid, indicating the presence of carbonate material. Intersecting nearly vertical joints, 
in two sets trending northeast and northwest, respectively, are prominently developed. In 
many places the joints are completely or at least partially filled with calcium carbonate. Gyr.. 
sum is also present, but generally along bedding planes rather than in joints. The thinner 
sandstone beds show mud cracks and crossbedding, and beds of all sizes thicken or thin 
horizontally. 
Ruedemann (1930, pp. 33-34) estimates the thickness of the Schenectady formation to 
be 2,000 feet. He indicates that the thickness was not measured, but was inferred from th
 
width of the outcrop belt and the general dip (1 0 to 2 0 west and southwest), and from th
 
fact that a well at Altamont, to the south in Albany County, passed through 2,880 feet of san{- 
stone and shale before reaching limestone. A continuous section of the Schenectady formatioVJ. 
1,070 feet thick was measured by Cumings (1900, p. 451) in a hill directly south of Rotter- 
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dam Junction. At Scotia, well Sn 8 penetrated 1,000 feet of shale without penetrating lime- 
stone. Thus it appears likely that the total thickness of the Schenectady formatio11. and the 
Canajoharie shale beneath Schenectady County amounts to more than 3,0
0 feet. 
The Schenectady formation crops out in numerous localities in the uplands north and 
south of the Mohawk River. Exceptionally extensive exposures may be seen along the post- 
glacial gorge of the Mohawk at and downstream from Rexford Flats, and on the east slope of 
Wolf Hollow north of Ho:lfmans. 


Both the shale and the sandstone beds of the Schenectady formation are relatively im- 
pervious to water, except insofar as they contain interconnected openings along joints and 
bedding planes. Spacing between individual joints of parallel sets ranges from a few inches to 
a few feet. The spacing between bedding planes varies with the thickness of indivi<lual beds, 
which ranges from a fraction of an inch up to as much as 15 feet. With depth, however, joints 
and bedding planes tend to become closed or, rather, to be prevented from opening l)
cause of 
the weight of the overlying material. 
The depth below which joints and bedding planes are too tightly closed to contain recov- 
erable water is not known precisely, and it probably varies somewhat from placE: to place. 
Experience with -individual wells that tap the Schenectady formation indicates that, if a suffi- 
cient supply of water is not obtained after drilling to a depth of about 300 feet, the chances of 
getting the needed water by drilling deeper are poor. In fact, it is believed that r.1most the 
entire volume of recoverable ground water within the Schenectady formation is stored in the 
uppermost 200 feet. Of course, no hard and fast rule can be made, but in general, where a well 
is drilled about 200 feet into rock and more water is required, it may be wise to 2 ttempt to 
increase the yield by developing the well (see section on Recovery of water and yield of 
wells) before drilling deeper or moving to a different location. 


In reviewing the available data concerning the yield of wells penetrating the Schenec- 
tady formation, the writer noticed that the nature, if not the thickness, of the unco11.solidated 
overburden at a given site was related to the quantity of water obtained from the Schenectady 
formation. This is entirely reasonable, for the source of ground water is local pre
ipitation, 
and where precipitation has easy access to the formation through permeable overt llrden the 
yields from wells tapping the rock should be larger than in places where precipitation has 
difficult access-other things being equal. In other words, in places where there is an appre- 
ciable thickness of glacial till or clay covering the rock, yields from rock wells are apt to be 
relatively low, and in places where there is an appreciable thickness of sand or gravel covering 
the rock, yields are apt to be relatively high. Where the overburden is thin (less than 10 feet 
thick) or absent, the yields of rock wells are much less than those in areas of sandy over- 
burden, but it is still greater than those in areas of clayey overburden. Table 4 sumIrarizes the 
data showing the relation of yield of wells tapping the Schenectady formation to type and 
thickness of overburden. 


It will be noted that wells Sn 9 and Sn 149 have unusually large yields. Both these wells 
were drilled through a thick and highly permeable deposit of sand and gravel which is being 
exploited by means of a gravel pit. It is believed that the water pumped from trese wells 
actually came from the overlying gravels and entered the well through joints and other open- 
ings. After a number of years, the gravel deposit was excavated below the water table in 
places and thus artificial ponds fed by ground water were created. It was found more eco- 
nomical to pump water directly from the ponds than from wells, and the wells were aban- 
doned. 
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Table 4.-Yield of wells tapping the Schenectady formation related to nature 
and thickness of unconsolidated overburden 


Overburden is Overburden is Overburden 
till and clay sand and gravel thin or absent 
Overburden OverbUl'den 
Well thickness Yield Wen thickness Yield Well Yield 
no. (feet) (gpm) no. (feet) (gpm) no. (gpm) 
Sn 11 21 2 Sn 7 180 20 Sn 21 12 
17 60 3 8 135 10 25 20 
19 60 1 9 90 150 67 7 
20 80 1 24 55 5 174 3 
30 50 1 27 10 60 189 3 
35 10 1 41 30 4 194 2 
64 60 1 53 70 100 238 4 
65 30 1 70 12 7 245 12 
140 73 1 149 90 150 255 6 
143 40 5 195 77 3 
166 120 3 
168 142 3 
172 10 2 
176 42 1 
182 74 1 
185 15 3 
196 124 5 
217 18 2 
240 16 2 
246 73 6 
253 18 2 
259 10 5 
276 14 1 
282 30 5 
283 30 3 
312 16 1 
313 14 4 
316 17 3 
320 20 1 
Average 2.5 50.9 7.7 


gpm: gallons per minute 


The chemical quality of water obtained from the Schenectady formation ranges widet r 
from place to place (table 11). In some places hydrogen sulfide gas is dissolved in the water, 
giving the water a smell reminiscent of rotten eggs. The water may be either soft or hard but 
nearly always is relatively high in dissolved solids. It is apt to contain more sodium an<1 
potassium than does water in unconsolidated sediments. With only rare exceptions, however, 
the water has been reported to be palatable and satisfactory for most domestic and farm use
. 
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Quaternary system 
The deposits of the Quaternary system are quite different in physical characteristics 
from the rocks of the Cambrian and Ordovician systems. The Quaternary rocks, with possi- 
bly one exception, are unconsolidated, whereas the older rocks are all consolidated. 2 
The Quaternary rocks of Schenectady County are of continental origin, having been 
deposited on land by the action of glacial ice, streams, and wind, whereas the older ro
ks are of 
marine origin, having been deposited on the sea floor at a time when what is now Schenectady 
County was submerged below the Paleozoic sea. A hiatus of hundreds of millionf of years 
separates the time of deposition of the Cambrian and Ordovician rocks from that of the Qua- 
ternary rocks. During this interval the land surface passed through repeated cycles of eleva- 
tion and erosion, probably including occasional cycles of glaciation. Near the end of the 
Quaternary time, unconsolidated deposits of the Pleistocene series were laid down. Most of 
these deposits are related in some way to the repeated advance and retreat (or stagnation) 
of the continental ice cap of the Pleistocene epoch. The most recent advance of t},
 ice cap 
was that of the Wisconsin stage. It is believed that the last traces of Wisconsin ice disap- 
peared from the Schenectady region some tens of thousands of years ago. Since the Wisconsin 
ice sheet disappeared, a small quantity of sand, silt, and clay has been deposited in sections 
of the flood plains of some streams. These deposits are included in the Recent ser
es of the 
Quaternary system. 
Pleistocene series.-Although at least four distinct stages of ice advance and retreat 
(or stagnation) are recognized to have taken place in North America during the Fleistocene 
epoch, it is the final or Wisconsin stage that is believed responsible for the principal mass 
of Pleistocene deposits in Schenectady County. The ice and meltwater of this sta

e seem to 
have removed or reworked all deposits in the County that may have been deposited during 
previous stages. In other words, all Pleistocene deposits examined by the writer in the course 
of this investigation are attributed to the Wisconsin stage. 
Deposits of Pleistocene age may be grouped into three classes according to their mode 
of deposition. These are (1) till, (2) lacustrine deposits, and (3) stream deposits of stratified 
sand and gravel. 
Figure 9 is a map showing the principal areas of stratified deposits and till in Schenec- 
tady County. This map is meant to indicate the most likely unconsolidated deposit or combi- 
nation of deposits that a well is apt to penetrate in any given area, and is not a complete map 
of the surficial glacial deposits (see maps in Stoller, 1911, and Brigham, 1929). Because 
buried deposits are included, the map is necessarily generalized. Till is presumed to be pres- 
ent beneath stratified deposits unless known to be absent. However, areas where till is absent, 
according to boring data, are not indicated on the map. Also, in the relatively large area of 
till in the uplands, for which available underground data are scanty, many small deposits of 
stratified material have not been shown either because they are too small to map or because 
their existence is unsuspected. The thickness of material in any particular area may be esti- 
mated from records for nearby wells as shown on plate 1 and in tables 20 and 21, and from 
the contours of the buried rock surface shown in figure 4. The type of consolidated rock 
beneath the unconsolidated deposits is shown on plate 2. 
Till.-Till is the name given to glacial deposits whose predominant characteristic is a 
wide range in the grain size of its constituent particles. Till is deposited directly by glacial ice, 
and its lithology is strongly influenced by the lithology of the rocks cropping out in the imme- 


2 Here and there, within the stratified gravel deposits in the Mohawk River flood plain between Scotia and Hoffman
, are flat-lying 
lenses or layers of "cemented grave!." The cemented gravel is Pleistocene gravel whose interstices are filled with calcium carbonate pre- 
sumably deposited by ground water. A series of these lenses, each several feet thick, crop out along the north bank of the Mohawk River 
upstream from lock 8 (fig. 21). 
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Figure 9.-Map of Schenectady showing location of principal unconsolidated deposits (map modified 
after J. F. Stollerr and A. P. Brigham). 


diate area in the path of the moving glacier. Large areas of shale crop out north ani) 
northeast of Schenectady County, the direction from which the ice advanced, as well as in 
the County itself, consequently, the till in the County is rich in clay derived from these shale
. 
Mixed with the clay are cobbles and boulders of all sizes, many of them carried down frOJn 
the Adirondack Mountains by the ice sheet. The boulders are of comparatively tough mate- 
rial, generally limestone, gneiss, quartzite, and granite, but particles of cobblestone size c":" 
smaller include shale fragments as well. In fact, there is a more or less regular change in 
lithology with change in particle size, The clay, which is composed of very small particles, is 
composed of finely ground shale. As particle size increases, tougher material appears in in- 
creasing percentages, mixed with clay and shale fragments. Particles of boulder size ar
 
rarely of shale. 
Two distinct types of till have been recognized, basal till and englacial till. Basal till is 
drift that was deposited by lodgement beneath the moving ice sheet, whereas englacial till is 
ice-carried drift that was deposited by stagnant ice as it melted and rotted away. RelativeJ;T 
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little englacial till seems to have been deposited in Schenectady County, and in the dis<"lssion 
that follows the chief attention is given to the basal till. 
According to Flint (1947, pp. 111-113), "the basal till is clay-rich because little c. none 
of the finest sediment it contains had opportunity during deposition to be flushed Rvray by 
running water. It is dense, tough, and compact because it has been pressed down by the weight 
of a great thickness of ice." Local drillers call it hardpan. 3 The writer has examined e.xcava- 
tions in it on various occasions and can attest to its resistance to pick and ShOVE'l. Un- 
weathered basal till in Schenectady County is blue and slightly moist to the touch. Its per- 
meability is very low. The coefficient of permeability of several samples of unweathered till 
obtained from a building excavation near the city of Schenectady, as determined 1:
r per- 
meameter tests, is as low as 0.0004 gallon per day per square foot per unit hydraulic g].adient 
(clean sand generally has a permeability of several hundred gallons per day per square foot). 
Where exposed at the land surface, the upper part of the till is strongly weathered. TlJe most 
obvious effects of weathering are (1) change of color from blue to yellow or light bro

n, and 
(2) a decrease in compactness so that weathered till is usually more permeable and easier to 
excavate than the unweathered till. The depth of weathering usually extends 8 to 12 feet 
below the land surface. 
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Figure IO.-Sketch of exposure in building excavation near Schenectady, N. Y.. showing; contact I,qtween 
brown and blue basal till. 


:I It should be noted that in areas where little or no shale or limestone crops out, till is apt to be relatively free of clay, In t1 
 Adiron- 
dack area, for example, the till is coarse and quite permeable. 
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Water occurs in till in pore spaces between individual grains, but as till is poorly sorted 
the pores are generally small (fig. 5A) and the porosity is low. However, till often shows a 
somewhat blocky structure where parting planes have developed, probably resulting from 
expansion of the till after the removal of the overlying ice (estimated to have been at least 
5,000 feet thick) and the consequent reduction of pressure. At shallow depths the parting 
planes seem to conduct water more rapidly than do the pore spaces. This is illustrated in 
figure 10 which shows that penetration of water and air (resulting in oxidation) has been 
easiest along parting planes. No estimate is available of the relative importance of parting 
planes in transmitting water through basal till. It would seem, however, that with incre
 
ing 
depth below the brown (oxidized) basal till, the parting planes tend to be rather tightly closed. 


LAND SURFACE 
- -. "..,--.. 

 <::) c:::> , 
c::::::> _0 
c;::::) BASAL TILL 
c:::::> 
 
a C> 
 c:::::::> 

 
<::J c::> - 


- 
c::J 
.' - 
- 


"


::::-
<"'::
":''':''-'/'::.':::
:'
 - '- c::::> 
_ 
 ._._
._._.. H....._;,........ I .. '__....
...:
 
. - . . 
 : '.' -FINE SA'N

.' 
-".'. - 
<J a --_

.
. C:J' 
<::::) 


c::J 


- 
 



 



 


5 FEET 
I 


<::::) 


o 


APPROX. SCALE 


Q 


Figure I I.-Sketch. looking west, of an exposure in a building excavation near Schenectady, 
t Y., 
showing sections of sand lenses within basal till. 


Although the main mass of till is a heterogeneous mixture of rock particles of all sizes, 
small bodies of sorted material occur within it. Examination of outcrops and records of wells 
indicate that the
e bodies of sorted material consist generally of lenses of either silt or sand, 
probably lenticular in shape and probably isolated one from another. Figure 11 is a sketch 
illustrating this relationship. Lenses such as these, if below the water table, are of in1por- 
tance to wells dug in till because, if intercepted by the well, they will act as collectors anc 1 will 
transmit water to the well from a much greater area of till than is exposed in the walls c--: the 
well. The difference in degree of sorting of particles in the till and the sand within the till is 
shown by graphs in figure 12, which gives the results of mechanical analyses of samples of 
both types of material. It is seen that the till has a much more even distribution of par
icles 
of all sizes than does the sand. 
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Fi9'ure 12.-Graph showing results of mechanical analyses of samples of basal till and of sand bodies 
within till. (Samples I, 2. and 3 are of sand, and sample 4 is of till). 


From one end of Schenectady County to the other, in upland and in lowland, basaJ till is 
found directly overlying the consolidated rocks. If the material deposited above the till were re- 
moved, it is believed that scarcely an acre of ground could be found that would be completely 
bare of till. Till exists beneath a large part of the sand and gravel deposits of the Mohawk 
River flood plain; it exists beneath the sand and clay beds of the sand plain of south 
Schenectady; it crops out in large areas in Niskayuna; and in upland areas it crops out at 
the land surface almost everywhere. It is also heaped into a swarm of drumlins (elliptical 
hills) in the upland area north and south of Mariaville Lake. The thickness of the df")osits 
of till ranges between wide limits. The thickest deposits are in certain sections of the buried 
Mohawk channel where thicknesses in excess of 100 feet are known to exist, and in the 
drumlin area, where, for example, well Sn 247 is reported to have penetrated 255 feet of till 
before encountering bedrock. It is possible that the till is even thicker in some of the other 
drumlins in the upland areas. Thick till is also found in the Schoharie River valley in the 
western part of the County. There, for example, well Sn 112 is reported to have penetrated 
282 feet of till before encountering bedrock. Till is apt to be thinnest in the upland areas 
of the County except where bedrock is covered by drumlins. It is in the uplands, in places 
where drumlins are absent, that bedrock crops out over greater areas than anywher
 else, 
and well logs show the till to be commonly less than 20 feet thick. 
In Schenectady County the wells tapping glacial till are commonly dug wells about 
20 feet deep and about 3 feet in diameter. The older wells are lined with boulders or cobbles 
laid up without mortar, whereas the more modern dug wells commonly are lined with tile or 
with concrete pipe. A well in till that does not intercept at least one lens of sand or other 
deposit of sorted material will yield little water. Probably the maximum yield to be expected 
from such a well is of the order of 200 gallons per day. In the days of hand pumps and a 
minimum of sanitary facilities, this was enough water for the household needs of even the 
largest of families. If more well water was needed for farm purposes, additional wells would 
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be dug. In modern times, however, the demand for water has increased beyond the yield of 
most wells dug in till, resulting in their gradual abandonment. Where new homes are l'
lilt 
the general practice is to drill, not dig, for water. Nevertheless, the dug well has the ad- 
vantage of being less expensive to construct and of providing water that often is of better 
chemical quality. At sites where till is thick, the cost of drilling through the till into rock 
is comparatively great, and it may be worth while for the home owner to investigate the 
possibility of digging a well before going to the expense of drilling. Water obtained from 
till is generally hard but it is free of hydrogen sulfide (present in some water pumped from 
Ordovician shale in Schenectady County) and other undesirable chemical constituents. How- 
ever, unless carefully placed with regard to sanitary-waste-disposal facilities, shallow dug 
wells are more susceptible to pollution by sanitary wastes than are deeper drilled wells. 


Lacustrine deposits.-During the time of retreat and stagnation of the Pleistocene ice 
sheet, a number of lakes of various sizes were impounded behind dams of ice or glacial drift. 
Most of these lakes have long since been drained. Glacial Lake Albany (Woodworth, 1905, 
p. 175; Simpson, 1949, p. 716) was the largest of the Pleistocene lakes in Schenectady County 
that have been drained. Mariaville Lake is the largest of the Pleistocene lakes that have per- 
sisted to Recent time. Large quantities of material which were washed out of the ice and 
from exposed land surfaces were deposited in the glacial lakes. These deposits are known as 
lacustrine deposits. They are younger than and overlie the deposits of basal till. Lacustrine 
deposits are fairly well stratified and consist of alternating beds that range in content from 
clay to sand and gravel. Strictly speaking, the cross-bedded delta deposit of gravel near Scotia 
and other delta deposits along the Normans Kill are lacustrine. However, for convenience, 
because of their high permeability they will be considered with other deposits of strat.ified 
sand and gravel in the next section of this report. The discussion here is confined to lz.cus- 
trine deposits of clay, silt, and sand. ' 


Water occurs in lacustrine deposits in pore spaces between individual particles. The 
particles are relatively well graded as to size and the pore spaces are open (fig. 5A). How- 
ever, the particles in the beds of silt and clay are extremely small, and the pore spaces, 
although open, are small-resulting in a permeability not much greater than that of basal till. 
On the other hand, the porosity (percentage of pore space) of clay is usually many times 
greater than that of till. As the particle size of a stratified deposit increases, the porosity may 
remain about the same or even decrease, but the permeability will increase rapidly. Because 
water may percolate through the entire mass of lacustrine deposits, it is seen that ground 
water will be yielded by any well that penetrates such deposits below the water table. lfow- 
ever, the yield of the well will depend primarily on the permeability of the material penetrated 
and upon the design of the well. A small-diameter well, such as one equipped with well point 
(driven well) may develop a satisfactory supply from sand but will be inadequate for material 
of finer grain. 


The most permeable of the lacustrine deposits considered here are the deposits of sand 
in the south Schenectady area, including parts of the town of Rotterdam (fig. 9). The dep'1sits 
there range in thickness from about 10 feet to 100 feet and overlie beds of silt, clay, and l,.q,sal 
till. Hundreds of private dwellings in the town of Rotterdam that are not served by p
lblic 
water-supply systems are supplied with water from small-diameter driven wells, or from 
shallow dug wells, tapping this sand. The yield of these wells usually is satisfactory for most 
domestic purposes. During periods of exceptionally low ground-water levels in time of drought, 
however, the yield of many of these wells may be greatly reduced temporarily. Driving or 
digging deeper will not necessarily restore the lost yield if the well already extends t.o or 
nearly to the bottom of the permeable sand. 
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At places where the surficial sand is thick enough, water supplies sufficient to care for 
the needs of moderate-sized commercial or industrial establishments may be develop
d. For 
example, well Sn 208, owned by the Polar Ice Co. is pumped continuously and is reported to 
yield approximately 65,000 gallons per day. It is screened from 22 to 28 feet below the land 
surface. When originally installed, about 1938, the well was reported to yield 150 ga1l0ns per 
minute. Well Sn 209, also drilled for the Polar Ice Co., penetrated 249 feet of sand, clay, and 
basal till (table 20) and was finally abandoned. On the basis of past experience in the area, it 
would seem that the greatest yields are to be obtained from shallow large-diameter gravel- 
packed wells or other wells of large effective diameter. 


In many of the places underlain by fine-grained stratified deposits, especially those on 
the north side of the Mohawk River and in the town of Niskayuna (fig. 9), the beds of sand 
are often too thin or too fine-grained to permit the use of small-diameter well points. 


Where silt or clay crops out at the surface, sufficient water for domestic or farJn needs 
generally may be obtained only from a large-diameter dug well or a well drilled through the 
unconsolidated material into the rock beneath. Occasionally, however, a layer of coarse water- 
bearing sand or gravel adequate to supply a drilled well is penetrated between the clay and 
the rock. 


The water obtained from the lacustrine deposits is moderately hard but otherwise 
satisfactory for most domestic, farm, or industrial uses. 


Stream deposits of stratified sand and gravel.-By far the most productive aquifers in 
Schenectady County are the stratified deposits of sand and gravel beneath the flood plain of 
the Mohawk River in the reach between Hoffmans and Scotia (pI. 2). Of importance also 
are similar deposits in the lowland area northeast of Schenectady and in scattered areas along 
the Normans Kill (fig. 9). The available data concerning the water-bearing characteristics of 
these deposits are scanty, and for that reason they are not discussed in detail. However, the 
following discussion concerning the water-bearing characteristics of the deposits between 
Hoffmans and Scotia may be applied in a limited way to the other deposits also. 


It is believed that most of the sand and gravel beds between Hoffmans and Scotia 
were deposited during Wisconsin time when the Mohawk River drained the ancestrr.l Great 
Lakes. The Mohawk River of that time is called the Iro-Mohawk and its discharge W;',S much 
larger-perhaps 30 times larger-than it now is (Miller, 1924, pp. 101-102). Glacial Lake 
Albany existed for at least a part of this period. 


It would be convenient, in predicting the availability of ground water at any given place 
in the valley, if it were possible to describe clearly the deposits and the history of the deposi- 
tion of materials in the Mohawk flood plain in the vicinity of Scotia, and in the nOYT-buried 
Mohawk channel south of Schenectady. To a degree it is possible to do this for the deposits 
found in the buried channel south of Schenectady, because most of these consist of beds of 
clay which become coarser upwards and grade into layers of sand at the land surface. Well 
records indicate that in this area glacial Lake Albany was filled nearly to its surface with beds 
of fine-grained deposits. Upstream from Scotia, however, deposition was progressively more 
irregular. Even though many well logs are available for the area upstream from Scotia, it is 
possible to predict only in a general way the nature of the unconsolidated deposits apt to be 
encountered at anyone place. Figures 13 and 14 show a transverse and a longitudinal section 
of the unconsolidated deposits along the Mohawk River. The position of these sections is 
shown on figure 9. 
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The transverse section, figure 13, shows that beds of gravel more than 100 feet thick, 
underlain by clay and basal till (hardpan), exist below the surface of the Mohawk River in 
the vicinity of lock 8. The location of this aquifer near the center of a large industrial com- 
munity, its thickness and great permeability, and the fact that it intersects and l

s below 
the bed of a large river makes it the most important aquifer in the County, if not in the entire 
east-central part of New York. The public-supply wells of the city of Schenectady. tap this 
aquifer. 
The longitudinal section, figure 14, shows that above lock 9 most of the up
 
r gravel 
beds lie above the level of the Mohawk River. However, between locks 8 and 9 deeper though 
less extensive gravel deposits exist below river stage and are in a position to receive recharge 
from the Mohawk River. The public-supply well of the village of Rotterdam Junction is within 
this reach of the river. However, the best opportunity for recharge from the river appears 
to be in the area near and downstream from lock 8, in the vicinity of the public-supply wells 
of the city of Schenectady. Thus, from Scotia to Hoffmans the opportunity exish
 for the 
development of large supplies of ground water by taking advantage of recharge from the 
Mohawk River. Below Scotia the gravel deposits thin out and become discontinuous. The 
downstream limit of the principal deposits is suggested by the dashed line on figure 9. 
The wells for which logs are plotted on figures 13 and 14 are not all exactly on the lines 
of the sections, but rather are within a zone about half a mile wide on each side of those lines. 
The sections are useful as a guide in indicating the general nature of the deposits, rather than 
as a precise representation of the deposits. Exact locations of the wells plotted on figures 13 
and 14 are shown on plate 1. 
Water occurs in sand and gravel deposits in pore spaces between individual particles. 
In general, the particles are relatively well sorted and have large pore spaces (fig. 5A). 
Because of these characteristics the permeability of the gravels is very high. In fact, as will 


4 




 
 "- It) N en 0 ... to- O 
II) N 0 II) I") N 
 N II) 
en en 0\ II) I") II) II) 
 - N - N ... 
C C C C£ Co C C C C c 1: 1: C C C c 
'? II) II) (1)11) II) II) II) II) II) II) II) II) II) II) II) II) 
00 > 
1 .. 0 
0 j!G: 
::;... 04 
0;;1 ...:! 


 
! 
:r'" 
Oz 
z "'''' 
..... 
" . . ... r 
0 > 0... 
.. . .. ...... 
0 " . - z'" 
0 ? . " 
o
 
- ---- -- -- --
 ... 
L 1--- -. - --- - ---- ,3 -e-x- 
-- -I 
. - ------ 
00 
 I . I
I /APPROXIMATE STAGE - 
? ? 

 I 0 I 



:A::E:
VT

 
I . . 
r 0 1 BARGE CANAL. 
00 " 
I - 
-=- - 
! 
- EXPLANATION 
0 i' =- 0 
 
--= .... RECORD MISSING GR WEL 

 001 
CLAY HAf'DPAN 
0 0 
SAND WELL SCREEN 
BEDROCK 
VERTICAL EXAGGERATION SITIMES 


o 
C 


" 


II 
DISTANCE IN MILES 


. 


10 


1/ 


12 
D 


3 
-' 
III 
> 
III 
-' 
4 
III 
II) 
1112 

 
CD 
4 
f- 
III 
III 
..., 
! 
III 
o 
;:) 
I- 
;:: 
-' 
4 


Figure 14.-Section C-D along the Mohawk River flood plain and part of the buried Moha¥'k channe', 
from Hoffmans to south Schenectady, showing unconsolidated deposits. (For location of section see fig. 9). 


35 



be shown below, there is reason to believe that in certain areas the permeability of the 
gravel ranks with the highest found anywhere in the State of New York. In most places the 
deposits of gravel and coarse sand are interspersed with deposits of clay and fine sand. 
Boundaries between deposits of different particle size generally are sharp, indicating that 
locally the conditions of deposition changed abruptly. Many gravel deposits seem to be dis- 
continuous, in both vertical and horizontal directions, but it is believed that all deposits of 
sand and gravel in the flood plain are interconnected more or less directly. Because water 
may permeate the entire mass of sand and gravel deposits, including the interspersed de- 
posits of clay, silt, and fine sand, ground water will be encountered by any well that pene- 
trates such deposits below the water table. The yield of a well will depend primarily on the 
permeability of the material tapped, the altitude of the deposits in relation to the Mohawk 
River, and the design and construction of the well. 
An idea of the magnitude of the permeability of the gravels downstream from loc1
 8, 
which are tapped by the Schenectady public-supply wells, may be obtained by referring to the 
results of pumping tests made by the driller at the time the wells were drilled. These tests 
showed the yield and drawdown at each well during pumping tests of only a few hours' dura- 
tion. The wells are 56 to 70 feet deep and are finished with about 20 feet of slotted pipe. T"'
y 
are spaced only 50 feet apart along a straight line (fig. 17). The results of the tests are sum- 
marized in table 5. Similar data are not available for Sn 129, which was drilled several Y€.f.trs 
before those listed in table 5. 


Table 5.-Yield and specific capacity of the public-supply wells of the 
city of Schenectady 


Well 
No. 


Date of 
test 


Yield 
(gallons 
per minute) 


Specific capacity 
Drawdown (gallons per minute 
(feet) per foot of drawdown) 


Sn 130 
Sn 131 
Sn 132 
Sn 133 
Sn 134 
Sn 135 
Sn 136 
Sn 137 
Sn 138 


12- 1-42 
12-22-42 
1-19-43 
1-15-43 
2- 5-43 
2-10-43 
2-16-43 
2-17-43 
2-22-43 


3.3 
6.9 
9.2 
2.3 
3.4 
6.9 
2.9 
3.5 
2.9 


1,080 
515 
388 
1,550 
1,060 
513 
1,230 
1,020 
1,220 


3,555 
3,555 
3,570 
3,570 
3,600 
3,540 
3,570 
3,570 
3,540 


The duration of each test and the rate of change in river stage during each test are not 
known. The latter factor has a large influence on the rate and amount of decline of the W(1.ter 
level. The difference in specific capacity from well to well shown on table 5 may be due in part 
to differences in change of river stage at the time each well was tested, rather than to any sig- 
nificant difference in permeability of the aquifer at each well. 
Well Sn 334 was drilled in January 1949 and present plans call for this well to be used 
to supply a water district in the town of Rotterdam. It is approximately 800 feet from obq
r- 
vation well Sn 128 and approximately 900 feet from the Schenectady public-supply wells (fig. 
17). This well was pumped at the rate of about 680 gallons per minute for 24 hours on J anu- 
ary 7 and 8, 1949. The drawdown was too small to be measured by means of the air line that 
was installed for the purpose. The pumping caused no apparent decline in water level in 
observation well Sn 128. Changes in ground-water level resulting from changes in river s
age 
during the test period seem to have obliterated not only the effects of pumping Sn 334, but also 
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the effects of change in pumping rate at the Schenectady public-supply wells. These data, 
although they do not lend themselves to precise calculations (Ferris, 1949) nevertheless are 
a good indication of the very high permeability of the aquifer. 
The gravel deposits between locks 8 and 9 are developed to a much smaller degl
ee than 
those tapped by the Schenectady supply wells-mainly because they are farther from centers of 
population and industry. Undoubtedly large supplies could be developed in many places along 
this reach of the Mohawk River. The supply well (Sn 229) of the Rotterdam Water District 
in the village of Rotterdam Junction is in this reach of the river. This well is 63 feet deep and 
is finished with 12 feet of screen. It was pumped for 24 hours on May 16 and 17, 1947, yield- 
ing about 310 gallons per minute with a drawdown of 5 feet. Here, too, the drawdown may 
have been affected by changes in river stage during the test period. The supply wells for the 
village of Scotia (Sn 4 and Sn 5) are each capable of yielding more than 1,000 galli)ns per 
minute. These wells are also in the Mohawk River flood plain but are about a mile north of the 
river and probably are not directly affected by changes in river stage. Moreover, the Inaterial 
penetrated is not as coarse as that lying near the river. 
Wells are scarce in the reach of the Mohawk upstream from lock 9. Figure 14 shews that 
thick deposits of clay are apt to be encountered, but that scattered beds of gravel are present. 
The quality of water obtained from sand and gravel deposits in Schenectady County 
generally is suitable for all uses. Where supply systems, such as that of the city of Schenectady, 
are located in places open to river recharge, a reduction in hardness and in other constituents 
may be expected, owing to mixing of ground water with the less highly mineralized water 
drawn in from the river. Of course, if the river water contained undesirable constituents 
not present in the ground water, or present in smaller quantities, recharge from t},
 river 
would involve some disadvantage, but this is not known to have occurred in the history of 
operation of the Schenectady public-supply plant. 
Recent series.-During the relatively short interval of time that has elapsed since the 
end of the Pleistocene epoch, existing streams have deposited clay, silt, and sand along certain 
reaches of their flood plains. In Schenectady County these deposits, where they exist, a roe com- 
posed largely of clay and silt. Insofar as is known, no Recent deposit in the County is utilized 
as a source of well water. It is doubted that any exists that is coarse enough and thick enough 
to yield more than a few gallons a minute to a well. There is a deposit of Recent clay and silt 
downstream from lock 8 (Stoller, 1911), which covers much of the Pleistocene gravel in the 
area. This deposit is of some importance because it acts as a confining layer and produces 
semi artesian conditions in the gravel beneath it. 


RECOVERY OF WATER AND YI ELD OF WELLS 
Ground water is recovered for use in Schenectady County chiefly from wells. The 
volume of water obtained from springs is but a negligible fraction of the total. A well is 
defined (Meinzer, 1923, p. 60) as "an artificial excavation" that derives some fluid from 
the interstices of the rocks or soil that it penetrates, except that the term is not applied to 
ditches or tunnels that lead ground water to the surface by gravity. Oil and natural gas, besides 
water, are fluids commonly recovered by means of wells, and many of the methods now used 
in water-well drilling were adapted from oil and gas practice. There are many different kinds 
of wells and different methods of installing wells, but only the methods actually used or likely 
to be used in Schenectady County are discussed below. 
Any discussion of the yield of a well must be in terms of the characteristics of the 
water-bearing formation penetrated by the well. A proper understanding of the relation 
between the character of a particular formation and the kind of well best suited to recover 
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water from it should result in savings in time, money, and effort. No one type of w€ll is 
equally suited to all formations, nor in a given formation is the type of well suited for (say) 
industrial purposes necessarily suited for domestic or farm uses. Data relating to yiel<l of 
wells (in particular, wells tapping consolidated-rock aquifers) presented in table 3 and else- 
where in this report are, for the most part, based on drillers' estimates for wells drilled for 
domestic use. In areas where the consolidated-rock aquifer is the most productive source 
available, larger yields than those estimated might be obtained where needed, but at greater 
expense, by drilling wells of larger diameter and by carefully developing the well when drilled. 


Dug wells 
A dug well, as the name implies, is one excavated by digging, usually with hand tools. 
It may be lined with brick, stone, steel, concrete, wood, tile, or other suitable material. The 
diameter is seldom less than 3 feet and may be 40 feet (as at well Sn 128) or more but the 
depth is usually less than 50 feet. The dug well is the oldest type of well found in the 
County. Many, still in service, are believed to be more than 100 years old, and until about the 
turn of the century the dug well was the only type of well built. Originally dug wells were 
lined with field stone, but modern dug wells generally are lined with either concrete or tile pipe. 
The advantages of a dug well are: (1) It may be installed by unskilled labor with 
hand tools and, therefore, is less expensive to construct than drilled wells; (2) it exposes a rela- 
tively large area of water-bearing formation and may obtain from poor aquifers yields suffi- 
cient for minimum domestic and farm needs; (3) it provides a relatively large rese]
voir 
space per foot of depth for water and thus may be pumped heavily for short periods and 
replenished during intervals between pumping; and (4) in Schenectady County the chenical 
quality of water obtained from a dug well is apt to be as good as or better than that obtdned 
from a deeper drilled well at any given site. 
The disadvantages of a dug well are: (1) It can be excavated conveniently onl v in 
unconsolidated deposits; (2) where the water table is deeper than (say) 30 feet or 40 feet 
below the land surface, the depth of well required is apt to make construction costs compara- 
tively large; (3) it requires careful construction and location with respect to possible sources 
of sanitary wastes to prevent the entrance of pollution; (4) in periods of drought the vrater 
table may decline below the bottom of the well, especially inasmuch as dug wells may be 
difficult to extend, and typically do not extend, far below the water table. 
The principal advantage of dug wells lies in their ability to obtain satisfactory supplies 
for minimum domestic and farm use from poor aquifers, or from shallow or thin aquifers. 
For example, where the surface formation is a thick deposit of basal till, and existing drilled- 
well data in the vicinity indicate that the chances of obtaining satisfactory supplies frOIl1 the 
underlying consolidated rock is poor, then it is wise to investigate the possibility of exc
vat- 
ing one or more dug wells. The wells should be >as wide and as deep as practical, and, below 
the water table, the curbing u
ed should be porous so as not to seal off the aquifer. Another 
instance where a dug well may be used to advantage is where a thin deposit of sand overlies 
a thick deposit of clay. The well should be of moderate diameter and should be excavated sev- 
eral feet into the underlying clay. In this way the full thickness of the sand deposit will be 
utilized, drawdown will be kept to a minimum, and additional reservoir space will be pro- 
vided. The curbing should be porous below the water table. In areas where a sand depo'
it is 
thick and permeable enough to permit the use of a small-diameter driven well for domestic 
and farm needs, a dug well, carefully built, might provide sufficient water for moderate indus- 
trial or commercial needs. In coarse sand or gravel aquifers, where the water table is close to 
the surface, large-diameter dug wells may be used to obtain supplies for large industrjal or 
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municipal plants (the old Schenectady public-supply wells, for example). In recent yearr, how- 
ever, the tendency has been to drill large-diameter wells equipped with screens, or to install 
horizontal water collectors, where large supplies are required. 
Although dug wells rarely are excavated in consolidated rock because of the diffic'llty of 
digging, they are not unknown. Such wells generally need no well curbing against the rock. 


Driven wells 
Drilled and driven wells are similar in that both types are deep in comparison to their 
diameters. Drilled wells are excavated with power tools in all kinds of rock, whereas driven 
wells are not excavated but are forced by percussion into sandy deposits, generally by means 
of hand tools. 
The driven well is perhaps the easiest and least expensive type of well to install where 
conditions are favorable. The well is constructed by driving into the water-bearing formation 
a pointed screen called a "drive point," "well point," or "sand point," attached to a ler
h of 
pipe. The pipe, generally 11;2 to 4 inches in diameter, is added in sections as the well is driven 
deeper. Driven wells may be installed in unconsolidated formations permeable enough to yield 
sufficient water to small-diameter screens, except. where large cobbles or boulder.s will 
obstruct driving. Deposits of sand or fine gravel are particularly favorable, as coars,
r ma- 
terial might obstruct driving and finer material might not yield enough water or might fail 
to produce clear water. Well points are made with screens of various meshes, and an attempt 
should be made to determine the most appropriate size of mesh for each well. If the pumping 
level is 25 feet or less below the surface, shallow-well (suction) pumps may be used, coupled 
directly to the top of the well pipe. If the pumping level is deeper than about 25 feet (greater 
than suction lift) a deep-well pump must be used. In such cases a length of pipe extending well 
below the water level is equipped with a cylinder and piston, or with a jet-type system. 
Driven wells are extensively used to obtain domestic and farm supplies in the sand-plain 
area in Rotterdam (south Schenectady) , in sandy areas north of Scotia, and elsewhere in the 
County where water-bearing sand of sufficient thickness lies near the land surface (see fig. 
12). Driven wells are not successful in consolidated rock, basal till, or alluvial or lacustrine 
clay or silt. 
The yield of driven wells depends principally upon the permeability of the aquifer and 
on the diameter and length of screen used. As a rule, a clean water-bearing sand ab')ut 10 
feet thick will yield to a driven well an ample supply for domestic and farm use. Where small- 
diameter screens are used in a fine-grained aquifer (such as sand), a relatively steep cone of 
depression of the water table will be developed around the well during periods of pumping. 
Therefore, the screen should be driven below the lowest expected pumping level. If the deposit 
is thin, a satisfactory supply might be obtained from a driven well of larger diameter 0.... from 
a dug well. However, even a dug well is useless where the water table declines below the 
bottom of the sand deposit, as may occur in places during periods of prolonged drought. 
Ordinarily, driven wells are installed to furnish domestic or farm supplies. However, 
where conditions are favorable and sufficient land area is available, a number of individual 
wells may be connected to a common suction header and will yield enough water for moderate 
industrial or commercial needs. 


Drilled wells 
Most drilled wells are installed by trained artisans using modern power tools. There 
are several methods of installing drilled wells (War Department, 1943). Drilled wells a:re par- 
ticularly suited to obtaining water from consolidated rocks, and, when equipped with s'?reens, 
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from unconsolidated deposits of sand and gravel. Their use has grown steadily during the last 
half century until today they are the most widely used type of well. 
The two principal methods of drilling 4 are the cable-tool method, also known as the 
percussion or churn-drill method, and the hydraulic-rotary method. Each method has its own 
appropriate use under certain kinds of conditions. In Schenectady County the most wid
ly 
used mode of drilling is the percussion method, which involves the excavation of a hole by the 
percussive and cutting action of a club-like, chisel-edged drilling bit which is alternately raised 
and dropped. The formation through which the hole is being drilled is thus broken into small 
fragments that become churned and mixed into a sludge. At intervals the sludge is remo'7ed 
from the hole with either a bailer or a sand pump. In hard rock the hole usually is driJIed 
without casing, but in unconsolidated materials well casing is repeatedly driven down so that 
only a few feet of open drill hole extends below it. Where a screen is used it generally is of 
smaller diameter than the well casing and is lowered within the casing to the desired depth. 
The casing is then pulled back a sufficient distance to expose the screen to the unconsolidated 
formation, or a screen having an open bottom is bailed down so as to extend below the end of 
the solid casing, after which the bottom is plugged with cement. The annular space between 
the top of the screen and the bottom of the casing is then closed, generally by swedging out a 
lead ring attached to the top of the screen. 
The hydraulic-rotary method involves rotating suitable tools that cut, chip, and abr<:1.de 
the rock formations into small particles. Drilling "mud," a thin slurry of clay or specially rre- 
pared materials, is pumped down the hollow rotating drill rod, out through the drill bit 
attached to the lower end of the pipe, and back to the land surface through the annular space 
between the drill rod and the walls of the hole. As the mud returns to the land surface it not 
only carries along the drill cuttings from the hole but seals the formations that have been pene- 
trated, thus preventing caving of the hole; the drill rod has a plastering action which helps 
accomplish the latter purpose. Generally, the well casing and screen are lowered and set into 
place in one continuous operation after the well has been drilled to the required depth; then the 
well is surged or otherwise developed to remove the clay seal from the walls of the hole of po- 
site the screen. 
The gravel-walled or gravel-packed well is constructed after first drilling a hole by 
either the cable-tool or the hydraulic-rotary method. It is designed for use where the water- 
bearing material is composed of fine-grained sand that would otherwise require exceedingly 
fine screen openings. Although several methods of construction are possible, they are all 
designed to produce an envelope of graded or uniform-sized gravel around the well scrl
en. 
This permits the use of larger screen openings without admitting excessive sand and, conse- 
quently, the recovery of a larger amount of water from th
 formation. 
The horizontal collector well was developed and first used prior to World War II. The 
large water requirements of many war industries prompted the construction of this type of 
well, at many sites where other types of wells would not have produced the desired yk1ds. 
A horizontal collector well is constructed by sinking a reinforced-concrete shaft or cais"'on, 
having an inside diameter of about 15 feet, down through the water-bearing strata and 
'eal- 
ing it at the bottom with a heavy reinforced-concrete plug. Perforated screen pipes, commonly 
8 inches in diameter, are then jacked out horizontally, through ports in the caisson, into 
selected portions of the water-bearing stratum or strata for distances as great as 300 feet. The 
number of these "radial well points" is based on the productivity of the water-bearing forma- 
tions or the yield desired. This type of well is especially adapted for use at sites where the 
water-bearing formation consists of a thin layer (or thin layers) of sand or gravel that 


4 The paragraphs desribing drilling methods and methods of developing or improving yield are reproduced almost verbatim from a 
discussion by R. H. Brown in Cushman, 1950, pp. 23, 26-28. 
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could be tapped only by a well creating an exceedingly low drawdown. This type of well is 
also adapted for use at sites adjacent to rivers or lakes underlain by materials that will per- 
mit infiltration of water to the radial collectors of the well. 
A horizontal collector recently was built along the Susquehanna River at Endicott, 
N. Y., as a source of public water supply for the city of Endicott, and is reported to have a 
maximum yield of 30 to 40 million gallons per day. To date, none has been installed in 
Schenectady County, but it is believed that conditions favorable for the installation of this 
type of well exist along the flood plain of the Mohawk River between Scotia and the Hcffmans 
and possibly in scattered places along Alplaus Creek and along the Normans Kill. 
Another type of horizontal collector or infiltration gallery is a relatively simple one 
that may be installed in shallow unconsolidated aquifers by the cut-and-cover methoc\ None 
is known to have been built in Schenectady County so far. In Saratoga County, near F ayade- 
rosseras Creek at West Milton, such a collector was built by excavating a trench approxi- 
mately 100 feet long and 17 feet deep. A slotted pipe was laid horizontally and surrounded by 
an envelope of gravel, one end of the pipe being plugged and the other end leading to a sump 
from which the water is pumped. The well is reported to yield about 2,000 gallons per minute. 
Development of a well has been defined (War Department, 1943, p. 173) as the "post- 
drilling treatment-to establish the maximum rate of usable water yield." Methocs com- 
monly used to improve the yield of a well include surging, overpumping, backwashing, and 
treatment with acid or other chemicals. With the exception of the chemical treatment :method, 
they are designed primarily to wash the fine sand, silt, and clay from the water-bearing 
formation immediately surrounding the well screen, or, in rock wells, from the joints and 
bedding-planes or other water-bearing openings immediately surrounding the hole. Thus, 
water will enter the well more freely and the yield per foot of drawdown (specific capacity) 
will be increased. 
Surging a well probably is one of the best methods of development under average con- 
ditions encountered in sand and gravel aquifers or in the consolidated-rock aquifers of 
Schenectady County. The method utilizes some form of tight-fitting plunger that is moved up 
and down inside the well casing from a point generally 10 to 20 feet below the static water 
level or at intervals below the static water level through the entire depth of the well. This 
action causes the water to surge back and forth into and out of the well, loosening t],
 finer 
particles in the formation and aiding in carrying them into the well where they are periodically 
removed, either by bailing or by pumping. The well is alternately surged and bailed (or 
pumped) until few or no fine particles are pulled in. 
The overpumping method of developing a well involves pumping it at a rate that 
creates a drawdown greater than that intended for the finished well. The method is intended 
primarily to bring in all particles capable of being moved at a rate of inflow greater than that 
at which the well is to be pumped. If the well clears satisfactorily at a final rate considerably 
in excess of the desired rate of pumping, the well generally will not fail in regular service. If 
it does not clear, or if the desired rate of pumping cannot be reached and exceeded, then some 
more effective means of development must be tried. 
Developing a well by backwashing generally is recommended only for screene1 wells 
tapping unconsoildated deposits. It may be accomplished by a number of different rr
thods, 
each one of which surges or agitates the water in the formation at the well, preventing 
"bridging" of the sand particles and removing a large portion of the finer material. If a pump 
is used, three slightly different operating procedures may be used to secure the desired 
results: (1) The pump may be operated at its highest capacity, until maximum drawcown of 
the water level is obtained, whereupon it is stopped. The water then drains rapidly out of the 
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pump column, into the casing and thence into the aquifer, and the well is allowed to regain 
its original static water level. The process is repeated until no further improvement in yieH is 
noted. (2) The pump may be operated to obtain maximum drawdown and then stopped and 
started alternately at short intervals. Thus the water level in the well is held down and fre- 
quently agitated in the formation adjacent to the well by the backwash of water in the pump 
column. (3) The pump may be operated until water begins to discharge at the surface. The 
pump is then stopped and the water allowed to drain from the column. The process merely 
agitates the water in the formation and is repeated as many times as is necessary. 
Backwashing may be done also by pouring water into the well as rapidly as possible and 
then bailing vigorously with a sand pump or bailer. Where possible, a more forceful method 
utilizes a watertight hose or pipe connection to the top of the well, permitting water fro11l a 
standpipe or pressure main to be forced down in large volume and under high pressure for a 
few minutes. The connection is then removed and the well bailed vigorously. 
Acid treatment of a well provides a means for regaining some of the yield that has 
been lost owing to gradual incrustation of the well screen. All ground water is corrosive or 
incrusting to a certain degree, depending on the amount and kinds of substances it conta.ins 
in solution. Under pumping conditions, some of the salts normally held in solution in ground 
water may be precipitated on the well screen and on the gravel, and sand grains adjacent to 
the screen, owing to the decrease in pressure as the w
ter flows from the formation into the 
well. Incrustation is particularly apt to occur where the water contains carbonate or sulfate 
salts. If the screen is built of brass, bronze, or stainless steel (to mention the most commonly 
used materials) incrustations may be removed by introducing at the screen level a sufficient 
quantity of commercial hydrochloric or sulfuric acid to fill the screen with a 10- to 25-pereent 
solution. This is allowed to stand for some hours and the well is then gently surged for sev- 
eral minutes and allowed to stand again for 2 hours or more. Finally the well is bailed clean 
and pumped until all traces of the acid are removed. Depending upon the improvement noted 
during this pumping period, the process may need to be repeated one or more times. 
Acid treatment may be used also to increase the yield of wells in consolidated-rock 
aquifers where the rock material contains appreciable amounts of calcium, magnesium. or 
other carbonates. In this case a solution of commercial hydrochloric acid is put into the well to 
increase the size of the water-bearing openings in the rock in the immediate vicinity of the hole 
by means of the dissolving action of the acid. The limestone and dolomite formations fc und 
near the western end of Schenectady County (pI. 2) are particularly suited to this treatm ent, 
and perhaps the shale and sandstone beds of the Schenectady formation contain enough carbo- 
nate to be benefited also. Examination of drill cuttings may indicate the possible effectiveness 
of the treatment. They are dried, weighed, and placed in an acid bath, and the difference iIJ the 
weight of the cuttings before and after treatment is noted. Although acid treatment has 11
en 
used successfully to increase the yield of wells in rock aquifers elsewhere, the writer is un- 
aware of a single instance of its use in Schenectady County. However, there are driller
 in 
the area equipped to do the work and it would seem worth while to try it in instances w
ere 
the only other alternative is to drill another well. 
Buffered acid solutions may be used, by competent drillers, in weBs having stee1 or 
brass screens that would be damaged by unbuffered solutions. Other methods of improving or 
developing the yield of a well include dynamiting and combined surging and pumping thrC"lgh 
use of compressed air or surge blocks. "Dry ice" may be used to stimulate surging or preS,qure 
effects through the bubbling action that occurs when it is submerged in the well. Local condi- 
tions usually will suggest, if not determine, the particular method of development that should 
prove most effective. 
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Yield of wells 
Data relating to yield of wells drilled for domestic or farm use commonly are obt
ined 
from well drillers whose estimates are based on short-term bailing or pumping tests, or from 
well owners who furnished information from their recollection of what the driller or previous 
owner told them. Estimates of yield based on short tests (most reported tests were run for 30 
minutes or less) are approximate at best and generally may be relied upon only in cases vrhere 
the well is to be pumped intermittently, as are most domestic and farm wells. Also, most 
domestic and farm wells do not require extensive development, as the initial yield generally 
meets the water requirement. Thus, the reported yield for a well as actually constructed may 
be too high because short tests do not reveal the effects of long-continued pumping, but r.t the 
same time may be too low because the well rarely is developed to its maximum capacity. The 
two errors, being in opposite direction, tend to cancel one another to some extent. 
Drilled wells tapping rock aquifers in Scenectady County are used primarily for 
domestic and farm supplies, and for occasional industrial or commercial supplies of moc1
rate 
size. Table 6 gives the percentage frequency of various ranges of (reported) yield of wells in 
the consolidated-rock aquifers of the County. The table is based on records of 65 wells, all but 
five of which tap the Schenectady formation. 


Table 6.-Percentage frequency of (reported) yield of wells tapping 
consolidated-rock aquifers 


Yield 
(gallons per minute) 


Percent 
frequency 


Less than 1 
1 to 5 
5 to 10 
10 to 50 
More than 50 


9 
46 
23 
11 
11 


Where wells are drilled for large industrial or municipal supplies, relatively long, care- 
fully controlled pumping tests should be, and often are, made before the well is placed in regu- 
lar production. Such wells generally are developed to their maximum yield, even thoug}' they 
may not subsequently be pumped at their maximum yield. In Schenectady County all wells of 
high yield tap unconsolidated deposits, mostly in the flood plain of the Mohawk River', and 
most are drilled wells equipped with screens. Table 7 is a summary of the yield and specific 
capacity of wells developed in (1) rock aquifers (2) stratified sand or gravel deposits in the 
Mohawk River flood plain, except for the Schenectady public-supply wells, and (3) str(
tified- 
sand or gravel deposits outside the Mohawk River flood plain. As before, the data used in this 
table are based on reports of well drillers and property owners. 


Springs 
Springs are defined as natural openings from which ground water is discharged, but 
the term is often loosely used to include openings excavated, enlarged, or developed by man. 
No important spring is known to exist in Schenectady County, and the volume of ground 
water recovered from springs is but a negligible fraction of the total. Many of the so-called 
springs utilized for farm or domestic purposes, visited by the writer, are more correctly termed 
seeps, or even dug wells. Generally they consist of shallow excavations on hillsides in areas 
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Table 7.-Summary of yield and specific capacity of wells in Schenectady County 


Specific capacity 
Number Yield Number (gallons per minute per 
Aquifer of wells (gallons per minute) of wells foot of drawdown) 
Max. Min. Ave. Max. Min. Av
. 
Less 
than 
Consolidated rock. 65 150 1 14 13 0.68 0.01 0.10 
Stratified sand or 
gravel along 
Mohawk River 
flood plain. a 27 1,500 2 280 13 700 .02 111 
Stratified sand or 
gra vel outside 
Mohawk River 
flood plain. 23 50 1 15 7 1.40 .16 .65 


a Schenectady public-supply wells not included. Data for these wells are given in table 5. 


of wet ground where the water table is at or near the surface. A pipe or other conduit con- 
ducts the water in the "spring" down the slope of the hill, by gravity, to the point of use. 
True springs are apt to be found in places where the contact between a relatively im- 
permeable formation and an overlying permeable formation crops out along a hillside, as 
where sand overlies clay, till, or consolidated rock. Along the north shore of the Mohawk River, 
near lock 9, are several springs which yield a few gallons per minute, where sand overlies 
cemented gravel or clay. Most of these are developed artificially by means of pipes drven 
horizontally into the sand. The water issues from the exposed end of the pipe. 
Because no truly natural spring of any importance was found by the writer, no attempt 
has been made to make an inventory or listing of springs in this report. 


Utilization of water 


The average daily consumption of ground water in Schenectady County is estimatei to 
be 25 or 30 million gallons. During periods of peak daily use the consumption probably ].ises 
to 35 or 40 million gallons. The principal part of this total is pumped from wells along the 
Mohawk River flood plain; the most important wells are owned by (1) the city of Schenec- 
tady, (2) the village of Scotia, (3) the Scotia Naval Depot, (4) the General Electric Co., (5) 
the village of Rotterdam Junction, and (6) the town of Rotterdam. Individual supplie;:- of 
ground water are utilized by hundreds of suburban homes in the town of Rotterdam and by 
hundreds of farms and rural homes throughout the County. Also, a few small commercial and 
industrial establishments utilize well supplies. 
Surface-water supplies are utilized for industrial purposes in quantities exceeding the 
total consumption of ground water. Most of the surface water is pumped from the Mohawk 
River (and subsequently returned to the river) by the General Electric Co. and the American 
Locomotive Co. Surface water is utilized by the village of Delanson for its public water-su'1ply 
system and is obtained from a small impounding reservoir north of the village. 
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A summary of average daily utilization of ground water and surface water in Schenec- 
tady County is given in table 8. Areas served by public water supplies are shown in fif,{ure 15. 


Domestic and farm supplies 
Rural homes and farms, certain suburban areas, and a number of villages in Schenec- 
tady County, not served by public water-supply plants, rely on individual water-supply systems. 
Most depend on wells, and a few on springs, for all or part of the water utilized. A few depend 
on rain water collected in cisterns. Streams are avoided because of the danger of :pollution. 
In estimating the water utilization at homes and farms not served by public water supplies, 
no great error will be made by assuming that all depend on ground water. 


Table S.-Summary of average daily utilization of water in Schenectady County 


Owner of Source of Utilization (millions 
water supply supply of gallons per day) 
Ground water Surface water Use a 
City of Schenectady Wells Sn 129-138 22.0 PWS 
V illage of Scotia Wells Sn 4-5 .85 PWS 
Scotia Naval Depot Well Sn 1 .05 PWS 
General Electric Co. Wells Sn 43-51 .7 b Ind. 
do. Mohawk River 102. Ind. 
American Locomotive Co. Mohawk River 11.5 Ind. 
V ill age of Rotterdam Junction Well Sn 229 .04 PWS 
Village of Delanson Impounding reservoir .04 PWS 
Suburban home owners c 1.25 b Dom. 
Farm and rural home owners c .43 b Farm 
Miscellaneous c .10 b 
Total 25.4 113.5 


a PWS, Public water supply; Ind., Industrial; Dom., Domestic; Farm, Farm plus domestic. 
b Estimated. 
e Individual wells; see table 21 for a selected listing. 


According to preliminary returns of the 1950 census, approximately 30,000 :r
ople in 
Schenectady County live in areas not served by public water supplies. If it is assumed that the 
average per-capita consumption is 50 gallons per day, the total utilization is about lor million 
gallons per day. It is estimated that the livestock population of the County comprises mainly 
about 9,000 head of cattle, and that the consumption is about 20 gallons per day :per head. 
Thus the total utilization in areas not served by public supplies amounts to 1.7 million gallons 
a day. It is anticipated that about one-third of this load will be shifted to a new public ground- 
water system now being built in the town of Rotterdam. 


Industrial supplies 
Large volumes of both ground water and surface water are utilized by the General 
Electric Co., the American Locomotive Co., the Knolls Atomic Power Laboratory, and the Mica 
Insulator Co., all in or near the city of Schenectady. Except for the portion pumped by the 
General Electric Co. as mentioned below, all ground water is obtained from the city' supply 
system and amounts to an average of about 10 million gallons per day. 
The General Electric Co. pumps about 0.3 million gallons per day during the cole' months 
and 1 million gallons per day during the warm months (fig. 16). None of the other large indus- 
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Figure 16.-Map showing location of wells of General Electric Co.. Sn 43 to Sn 51. inclus
ve. 


trial plants in the city operates wells. However, the Mica Insulator Co. drilled two wells (Sn 
33, Sn 34) in 1937 to obtain a water supply, but the wells did not yield sufficient wr.ter and 
were abandoned. Both the General Electric Co. and the American Locomotive Co. utilize large 
volumes of untreated water from the Mohawk River. The capacity of the General Electric 
pumping plant is 210 million gallons per day and that of the American Locomotive plr.nt is 41 
million gallons per day. 
Several ice-manufacturing plants and dairies in the Schenectady area operate wells to 
obtain water for cooling and other uses. All these wells tap Pleistocene sand and gravel. They 
are operated almost continuously at yields reported to range from 45 to 300 gallons per 
minute. Two fairly large industrial ground-water developments are located on the nc"'th side 
of the river. Both obtain ground water from gravel pits which are pumped intermittently. At 
the Lattanzio Brothers gravel pit about 650 gallons per minute is pumped from wells Sn 77 and 
Sn 78 during the warmer months to wash gravel during screening operations. The Cushing 
Gravel Co. pumps about 400 gallons per minute for a similar operation. Originally t],
 Cush- 
ing Gravel Co. obtained water from two drilled wells, Sn 9 and Sn 149. However, these were 
abandoned in 1932 when a part of the gravel pit was excavated below the water table, forming 
a small ground-water pond. Since 1932 all water has been pumped from this pond w:th little 
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effect on its level. It is reported that the level of the pond rises and falls approximately in 
phase with changes in the level of the Mohawk River. 
Several other comparatively small industrial ground-water developments are scattered 
through the County (table 22). However, at the time of writing of this report there were 
indications that large-scale increases in pumping facilities and in ground-water utilization 
were being contemplated by several of the industrial plants of Schenectady County. 


Municipal supplies 
City of Schenectady.-The first municipal water-supply system utilizing ground w
.ter 
in Schenectady County was that of the city of Schenectady (Schenectady, City of, 194.5). 
This system was put into regular service in April 1897. Previously, the city had been supplied 
with water from the Mohawk River, but the increasing use of that stream as a common se'wer 
forced its abandonment as a source of water supply. The first well, Sn 126, was dug in 1895 
and two more wells, Sn 127 and Sn 128, were dug in 1903. These wells were operated continu- 
ously for almost half a century, supplying water to the city until January 1944, when they 
were replaced by 10 wells, Sn 129 to Sn 138, drilled to avert a possible wartime water shortr,ge. 
The new well field is along State Highway 5S, about 0.3 mile southeast of the old 'well 
field and 0.2 mile southwest of the Mohawk River. The wells tap the same sand and gr?,vel 
aquifer that supplied the old wells (fig. 17). The wells, except Sn 129, are spaced about 50 feet 
apart along a straight line. Data from these wells are given in table 5 and in tables 17-20. 
The Schenectady system is divided into a low-pressure section, serving the business 
district, and a high-pressure section which serves the higher parts of the city, most of wJ'ich 
are residential. The low-pressure 24-inch main is supplied with water from wells Sn 129 and 
Sn 130 at a pressure of about 100 pounds per square inch. Well Sn 129 usually is not pumped 
and serves as a stand-by for well Sn 130, which normally is pumped 24 hours per day. The 
other eight wells are operated in groups of two to five at a time, depending on the demand and 
the hour of day, and they supply water to a 36-inch main at a pressure of about 120 pounds per 
square inch. The two mains are interconnected through a pressure valve. A reservoir with a 
capacity of 21,123,000 gallons "floats" on the high-pressure section. The monthly pumI :q,ge 
from the Schenectady wells from 1930 through 1951 is given in table 9. Prior to January 1944 
the pumpage was from the old wells, Sn 126, Sn 127, and Sn 128. 
The chemical content and the temperature of the water pumped from the Schenect.ady 
wells are discussed in detail in this report in the section "Induced recharge to ground water". 
As stated there, the fluctuation of chemical content and temperature of the well water, among 
other things, lead to the conclusion that water from the Mohawk River enters the gr(
vel 
aquifer tapped by the Schenectady wells, by the process of induced recharge. The ground-w?ter 
temperature fluctuates seasonally from a low of about 40° to a high of about 60° F. Further- 
more, the hardness of the well water has decreased sharply since the wells were first pumued. 
The results of analyses of several water samples are given in table 11. 
Village of Scotia and Scotia Naval Depot.-The public water-supply system of the 
village of Scotia began operations in 1905, using as a source six 6-inch drilled wells, grouped 
under no. Sn 154. In 1929 a dug well, Sn 153, was added to the system. These wells were a11
n- 
doned in 1943, when the second of two new drilled wells, Sn 4 and Sn 5, was put into ser'<Tice 
(fig. 18). In the same year the water-supply system of the Scotia Naval Depot was put into 
service and was interconnected with the village system by means of a 16-inch main. The source 
of supply for the Naval Depot is well Sn 1, located approximately 3,600 feet south-south
ast 
of the village wells (pI. 1). 
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CHANNEL OF ABANDONED ERIE 
CANAL, NOW USED BY GENERAL 
ELECTRIC CO. AS A CANAL. FOR 
CONDENSER WATER. 


Sh 130- 0 
Sh 131_ 0 
S1'1132-0 
Sh 133-0 
Sn 134 0 
S.., 13!5 0 
Sn 136 0 
Sn 137 0 0 
Sn 138 


APPROXIMATE SCALE 


o 


!500 FT. 


Figure 17.-Map showing location of abandoned supply wells (Sn 126. Sn 127, Sn 128), and existing 
supply wells (Sn 129 to Sn 138) of the city of Schenectady, and the proposed supply well (Sn 334) of the 
town of Rotterdam. 


The village wells are pumped appro,ximately 6 ho,urs each day, fro,m abo,ut 9 p. m. to, 
3 a. m. The water first is pumped into, a 580,000-gallo,n undergro,und reservoir at the pumping 
statio,n, and fro,m there to, a high-level reservo,ir o,f 2,680,000-gallo,n capacity. The mo,ntl'ly with- 
drawal fro,m the village wells fo,r the perio,d 1931-50 are given in table 10. The pumpr,ge fro,m 
the Naval Depo,t well is irregular but apparently ranges fro,m 2 to, 6 millio,n gallo,ns per mo,nth. 
Chemical analyses o,f water samples taken fro,m the village wells and fro,m tl'
 Naval 
Depo,t well are given in table 11. 
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Table 9.-Total monthly pumpage, in millions of gallons, 
by the Schenectady public water-supply system, 1930-51 
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 
1930 495.7 456.9 490.6 451.9 515.7 525.4 554.1 559.1 490.4 491.1 447.8 471.1 5,£'1)0.2 
1931 462.4 424.8 460.8 436.5 470.3 469.5 520.6 480.8 462.5 450.5 406.6 419.9 5,1165.2 
1932 424.7 399.9 429.0 414.8 477.1 449.4 475.6 466.6 428.6 404.1 386.1 405.8 5,161.5 
1933 411.4 375.0 418.0' 403.8 468.4 520.7 552.4 485.5 443.1 455.9 432.0 454.8 5,1121.0 
1934 472.8 458.5 490.3 456.2 485.4 494.8 580.3 510.6 446.5 446.2 420.0 448.7 5,

4.1 
1935 463.5 437.1 476.1 446.0 493.3 495.1 545.5 562.4 453.6 452.2 432.9 480.1 5,737.8 
1936 468.6 448.5 495.6 458.6 503.1 566.6 597.2 549.4 469.3 470.5 445.0 472.0' 5,£',44.4 
1937 469.2 422.9 466.5 446.9 498.4 512.6 573.0 573.7 503.6 484.1 452.0 469.8 5,f'72.7 
1938 484.9 442.3 487.0 461.3 487.7 529.6 488.2 515.9 444.8 452.0 427.5 447.1 5,r
8.3 
1939 451.8 416.0 463.8 444.3 513.9 541.6 601.3 587.6 495.6 477.5 461.2 464.1 5,P18.7 
1940 466.4 419.8 425.7 426.4 454.8 445.7 484.8 495.9 435.2 445.3 429.6 439.3 5,f'38.9 
1941 452.2 411.7 448.9 446.7 511.8 496.0 544.4 510.7 481.7 457.0 439.3 460.4 5,r
0.8 
1942 472.2 414.4 460.7 457.3 491.1 487.8 528.9 517.5 487.9 475.9 458.0 488.0 5,739.7 
1943 499.7 459.7 512.7 592.5 514.9 562.3 565.6 545.3 527.8 543.9 514.4 519.6 6,f
8.4 
1944 502.7 470.7 495.2 481.2 535.7 571.1 572.4 557.9 493.6 499.2 473.8 483.7 6,137.2 
1945 509.0 468.3 521.6 510.8 518.1 532.6 567.7 603.5 592.2 526.7 461.4 509.4 6,f21.3 
1946 519.2 585.2 535.2 527.6 568.6 584.1 641.2 587.4 568.4 559.3 544.7 546.8 6,767.8 
1947 562.8 504.6 556.0 539.6 531.6 568.8 606.7 650.8 602.3 588.9 508.3 519.6 6,740.0 
1948 547.6 534.4 568.0 570.2 591.4 615.2 656.2 708.3 647.0 614.9 565.9 583.4 7,?f)2.5 
1949 594.6 515.8 581.7 572.3 617.7 769.5 782.7 780.7 713.9 664.3 619.4 612.8 7,r25.4 
1950 612.1 574.2 658.2 618.6 682.9 723.0 718.3 719.0 615.9 670.4 608.3 601.0 7,r,)1.9 
1951 623.9 563.1 682.4 670.5 794.4 621.8 716.9 750.9 680.9 666.0 629.8 634.5 8,035.1 
Table 10.-Total monthly pumpage in millions of 
gallons by the Scotia public water-supply system, 1931-50 
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 
1931 21.3 20.7 19.9 
1932 18.7 18.2 19.0 18.6 22.9 20.4 22.7 20.3 20.9 19.2 18.8 18.4 238.1 
1933 18.9 16.7 18.5 18.3 21.1 25.2 24.5 20.9 20.0 19.9 18.5 20.9 243.4 
1934 19.7 18.9 21.3 18.8 22.6 26.2 24.1 21.6 20.5 19.5 19.5 19.9 252.6 
1935 20.5 19.0 21.9 20.6 24.9 23.7 24.9 26.8 23.3 24.5 21.4 22.7 274.2 
1936 23.5 23.7 25.5 23.0 25.5 24.2 22.4 22.3 
1937 20.9 21.9 23.1 25.7 27.9 28.0 26.5 26.5 30.9 
1938 
1939 24.2 
1940 17.4 18.2 19.1 23.0 24.8 25.1 23.8 24.4 21.8 20.0 
1941 20.5 19.9 22.0 27.5 30.0 32.4 26.1 25.2 23.3 
1942 19.5 18.4 19.7 20.5 22.5 21.8 23.3 23.9 22.8 24.2 20.7 20.1 257.4 
1943 20.6 18.1 21.3 18.9 19.8 19.5 19.7 19.1 19.0 17.7 18.6 
1944 19.3 18.3 18.9 18.6 21.3 20.3 19.5 20.9 19.0 19.4 19.3 21.1 235.9 
1945 20.9 18.1 20.3 19.4 20.1 19.7 19.3 20.3 20.4 21.2 20.8 20.6 241.1 
1946 21.2 19.2 21.9 20.6 22.0 22.3 24.2 21.7 21.8 21.8 20.7 21.0 258.4 
1947 21.5 20.0 20.7 20.8 21.8 22.2 24.5 26.1 25.6 25.4 23.4 23.6 275.6 
1948 23.0 24.2 26.9 25.4 25.5 25.6 25.9 27.2 26.7 26.2 26.6 26.3 309.5 
1949 25.2 23.2 25.8 25.4 26.6 31.7 32.3 29.6 26.1 26.7 24.4 24.3 321.3 
1950 24.7 22.2 25.8 24.6 26.1 27.4 28.4 27.0 26.4 26.5 25.3 25.2 309.6 
Village of Rotterdam Junction.-The public water-supply plant of the vil1age of Rotter- 
dam Junction ("upper" vil1age only) offici any known as Water District 3 of the town of Rot- 
terdam, was completed in 1948. The source of supply is wen Sn 229 (pI. 1 and tables 21 and 
22), which has a yield of approximately 300 gal10ns per minute. However, the wen is operr<"\,ted 
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Figure IS.-Map showing location of abandoned su pply wells (Sn 153. Sn 154) and existing sup"'ly wells 
, (Sn 4. Sn 5) of the village of Scotia. 


for only a few hours per day. Water is pumped to a 150,000-gallon concrete reservoir. About 
400 people are served by the system and the average monthly pumpage is about 0.04 million 
gallons. An analysis of a water sample is given in table 11. 
Town of Rotterdam.-Certain parts of the town of Rotterdam are organized into water 
districts which purchase water from the city of Schenectady. Water district 5, however, which 
was recently organized, has installed well Sn 334 (fig. 17) with the intention of using it as a 
supply well. The area included in this water district and in water district 2 are shown on figure 
15. Analyses of water samples taken from well Sn 334 at the start and end of a 24-hom. pump- 
ing test are given in table 11. 


QUALITY OF WATER 
The most important characteristics of ground water that affect its use are its mineral 
constituents (dissolved solids) and its temperature. Such things as suspended solids, turbid- 
ity, objectionable color or odor, and bacterial pollution, which plague the users of surface 
water, rarely are encountered in ground water. All sources of ground water sampled in Sche- 
nectady County have yielded water that is clear and colorless, or virtually so, which has an 
average temperature of about 48° F. 
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Results of analyses of 50 samples of ground water and 7 samples of surface water are 
given in table 11. A more complete analysis of a highly mineralized water is given in table 12. 
The analyses given in table 11 indicate that most of the ground water in the County is suit- 
able for most uses without treatment. In fact, the only treatment equipment installed at pub- 
lic ground-water plants in Schenectady County consists of stand-by chlorination equipment 
for emergency use. The water furnished by these plants is similar in character, being mod
- 
rately hard but low in iron content. Figure 19 shows the location of wells for which analys
s 
are available. The hardness and dissolved-solids content of the well water are also shown on 
figure 19. Where more than one sample from the same well was analyzed, the results were 
averaged. 


Table 12.-Analysis of water from well Sn 331. (Sample collected October 30, 
1950; analysis by U. S. Geological Survey; results in parts per million) 
Silica (Si0 2 ) ......................................... 22 
Aluminum (AI) ........................................ 1.5 
Copper (Cu) .......................................... 0 
Iron (Fe) ............................................ 43 
Manganese (Mn) ...................................... .40 
Zinc (Zn) ............................................ .3 
Barium (Ba) .......................................... 146 
Calcium (Ca) ......................................... 1,190 
Stronti urn ( Sr) ....................................... 39 
Magnesium (Mg) ...................................... 576 
Sodium (Na) ......................................... 6,120 
Potassium (K) ........................................ 296 
Lithium (Li) .......................................... 28 
Carbonate (C0 3 ) ...................................... 0 
Bicarbonate (H C0 3 ) ................................... 5,050 
Phosphate (P0 4 ) ...................................... 0 
Sulfate (SO 4) ......................................... 0 
Iodide (I) ............................................ 0 
Chloride (CI) ......................................... 10,800 
Bromide (Br) ......................................... 0 
Fluoride (F) ......................................... 3.0 
Nitrate (N0 3 ) ........................................ 1.6 
Boron (B) ............................................ 5.6 
Dissolved solids ....................................... 21,700 
Total hardness as CaC0 3 ............................... 5,340 
Specific gravity ....................................... 1.018 
Hydrogen-ion concentration (pH) ....................... 6.2 
Color ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Specific conductance (micromhos at 25° C.) ............... 29,300 
Well ends in Schenectady formation but water is believed to come from 
the Little Fans dolomite. See section on Little Falls dolomite. 


Mineral constituents and their relation to use 


Water is a universal solvent and will dissolve a part of almost any substance with which 
it comes into contact. From the time it falls as rain or snow (absorbing gases from the air), 
percolates into the ground, reaches the water table, and moves through an aquifer until the time 
it is discharp:ed naturally or recovered by man, water dissolves some of the mineral matter of 
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the earth materials through which it passes. The kind and quantity of mineral constituents 
dissolved depend principally on (1) the nature and thickness of the soil, (2) the nature of the 
water-bearing material through which the water passes, and (3) the length of contact 
between the ground water and its surroundings. 
The results of chemical analyses of water samples given in this report (table 11) are 
in terms of parts per million of water by weight. In other words, a water sample haying an 
iron content of 2.5 parts per million has an iron content equivalent to 2.5 pounds of ir()n dis- 
solved in 1 million pounds of water. Much of the discussion that follows was adaptei from 
Collins, Lamar, and Lohr (1934). 
Dissolved solids.-The dissolved solids is the residue left upon evaporation of a water 
sample. This residue may contain also a small quantity of organic matter and a little water 
of crystallization. Water having less than 500 parts per million of dissolved solids is generally 
satisfactory for domestic use and most industrial uses, except for the difficulties re.c
ulting 
from excessive hardness or iron content if present. Water having more than 1,000 parts per 
million of dissolved solids is likely to contain enough of certain constituents to prcduce a 
noticeable taste or to make the water unsuitable in other respects. The analyses of ground 
water in Schenectady County (table 11) show less than 500 parts per million of dissolved 
solids for all but nine samples, and of these, six are from wells tapping consolidat,'
d-rock 
formations. Only two analyses show dissolved solids in excess of 1,000 parts per million, and 
both are for samples from wells tapping the Schenectady formation. 
Hardness.-Hardness is the characteristic of water that generally receives th
 most 
attention in domestic and industrial use of water. It is recognized by the increased quantity 
of soap required to produce a lather, and by the deposit of insoluble mineral scale in boilers 
or kettles when hard water is heated or evaporated. Carbonate hardness, that due to the 
calcium and magnesium equivalent to the bicarbonate in the water, may be removed almost 
completely by boiling; but noncarbonate hardness, caused by other compounds of calcium 
and magnesium such as chloride or sulfate, cannot be removed by boiling. Both carbonate and 
noncarbonate hardness affects the use of soap. The noncarbonate hardness is particularly 
troublesome in steam boilers, producing a harder scale. 
Water having a hardness of less than 60 parts per million is considered soft, and it is 
not profitable to soften such waters artificially except for certain industries that use water 
approaching that degree of hardness in steam boilers. A hardness of 60 to 120 parts per 
million does not seriously affect domestic and most industrial use of water, although the con- 
sumption of soap is increased somewhat. Softening of municipal supplies of such water is not 
usually practiced but sometimes water is softened for domestic use. Softening of the water 
for a laundry is likely to be profitable, and prior softening or treatment' within the b')iler is 
generally necessary for a steam-boiler plant. The effect of water having a hardness of 121 
to 200 parts per million is noticed by nearly everyone and such water must be softened for use 
in any industrial process in which hard water is detrimental. Softening of householl} sup- 
plies is desirable, and softening of municipal supplies may be profitable. Water having a hard- 
ness greater than 200 parts per million is considered to be very hard and is objectionable for 
many domestic and nearly all industrial uses. Softening of municipal supplies is costly but 
generally profitable, particularly where the hardness is more than 300 parts per million. The 
cost may be reduced by mixing the very hard water with softer water from other w
lls or 
from a stream, if available. 


In Schenectady County most water supplies from unconsolidated deposits r2 nge in 
hardness from about 100 to 250 parts per million. The hardness of public water supplies aver- 
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ages about 150 parts per million. The hardness of the water in the consolidated rocks in 
Schenectady County ranges from a few parts per million to more than 500 parts per Jnillion. 
Silica (Si0 2 ) .-Silica is dissolved from practically all rocks. Its state in natural water 
is not definitely known, but in reports of analyses it is assumed to be in the colloidal state, 
taking no part in the equilibrium between the positive and negative ions. In water, it con- 
tributes to the formation of boiler scale and sometimes helps to cement the other materials 
into a hard scale. 
Iron (Fe).-Iron is dissolved from practically all rocks, and usually occurs in the water 
in the form of ferrous bicarbonate. When exposed to air, oxidation of the iron occurs, causing 
iron in excess of about 0.2 part per million to separate out as a reddish flocculent sediment. 
Water that has a high iron content is disagreeable in taste and appearance and causes reddish- 
brown stains to appear on porcelain or enamel ware and on fabrics washed in it. The occur- 
rence of iron in ground water is rather erratic and nearby wells may differ markedly in 
iron content. Even samples from the same well taken at different times may differ markedly 
in iron content (possibly reflecting, in part, differences in the rate of corrosion of the casing). 
Water from wells tapping stratified sand and gravel deposits show both the least and, with 
one exception, the greatest iron content of the samples tested in Schenectady County. The 
iron content ranges from 43 to less than 0.10 part per million; however, samples fr
m the 
wells of high yield in the Mohawk River flood plain are generally low in iron. Of the ground- 
water samples analyzed, about half showed the iron content to be equal to or less tJ'an the 
maximum content permitted the drinking water standards of the U. S. Public Health Service 
(0.3 part per million of iron and manganese together). 
Manganese (Mn).-Manganese is commonly associated with iron but usually is present 
in water in much smaller quantities. However, a manganese content of more than 0.05 to 0.1 
part per million may cause grayish-black discoloration on many of the materials wit!, which 
it comes into contact. It also may clog pipes and is particularly troublesome in laundry, textile, 
and paper processing. Only a few of the analyses given in table 11 show a manganese content 
of more than 0.1 part per million; most of these are for water from wells tapping uncon- 
solidated deposits. 
Fluoride (F) .-Studies over a period of years, summarized by Ast (1950) indicate that 
the concentration of fluoride ions in drinking water has a marked effect on the condition of 
children's teeth. A content up to approximately 1.0 part per million apparently has a bene- 
ficial effect, tending to decrease tooth decay. In contrast, a fluoride content of 1.5 parts per 
million or more appears to produce a permanent undesirable dental effect known as mottled 
enamel. Samples obtained from the wells of the city of Schenectady (wells Sn 130, Sn 133, 
and Sn 134) show a maximum fluoride content of 0.1 part per million (table IJ). The 
maximum fluoride content given in table 11 is 0.3 part per million. 
Suljate.-Sulfate ordinarily is a minor constituent of ground water except where 
gypsum or iron sulfides (usually pyrite) are present in the aquifer. In a hard water the sulfate 
content may increase the cost of softening and, combined with calcium or magnesium, forms 
a hard, adherent scale in steam boilers. Sodium or magnesium sulfate, if present in sufficient 
quantity, gives water a bitter taste and a laxative effect. The U. S. Public Health Service 
recommends 250 parts per million as the upper limit for sulfate content in drinking water. 
In Schenectady County, only one well ended in the Schenectady formation, yielded water that 
contained sulfate in such concentrations. 
Hydrogen-ion concentration (pH).-The pH value of water is important as an indi- 
cator of acidity or alkalinity. A neutral water has a pH of 7.0. Water having a pH at0ve 7.0 
is alkaline and water having a value below 7.0 is acid. Strongly acid water is undesirable 
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because it is very corrosive. In general, the ground water of Schenectady County tends to be 
slightly alkaline. The pH value of the samples analyzed range from 5.5 to 9.5. 


Relation to rock type 
The dissolved solids in the water in the consolidated rocks of Schenectady County are 
diversified and range between wide limits. A few wells yield water having an extremely high 
content of dissolved solids and containing also hydrogen sulfide, carbon dioxide, and natural 
gas (possibly methane) in solution. In contrast, some of the water from consolidated rocks 
has a very low mineral content. The hardness of water from the consolidated rocks ranges 
widely also, from nearly zero to more than 500 parts per million. 
Ground water from the unconsolidated deposits, on the other hand, rarely contains 
more than 500 parts per million of dissolved solids or 300 parts per million of hardn€.';;s. 
Dissolved gases rarely are encountered in noticeable concentrations, but the iron and man- 
ganese content usually is higher than in water in the consolidated rocks. 
Table 13 shows the ratio between the dissolved solids and hardness of the samples of 
water from the Mohawk River, the Schenectady formation, the Little Falls dolomite, the 
Snake Hill formation, and the unconsolidated Pleistocene deposits (see also table 11). It is 
seen that in waters from the unconsolidated deposits the amount of dissolved solids is roughly 
proportional to the hardness, being on the average about twice the hardness. 


Table 13.-Ratio between dissolved solids and hardness of ground 
and surface water 


Source 


Number 
of samples 


Max. 


Min. 


Average 


Mohawk River ........... 6 
Unconsolidated deposits ... 26 
Schenectady formation .... 10 
Little Falls dolomite ...... 1 
Snake Hill formation . . . . . . 1 


1.4 
4.8 
324 


1.3 
1.2 
1.2 


1.4 
2.0 
65.6 
1.2 
1.5 


Temperature 
The temperature of water is important when the water is used for industrial cooling, air 
conditioning, and for certain chemical processes. For most of these uses, water having a nearly 
constant temperature is desired. In this respect ground water is superior to surface water. 
The temperature of ground water is relatively constant the year round and is within a few 
degrees of the mean annual air temperature. (In the city of Schenectady the mean annual tem- 
perature is 47.6° F. for the period of record). Collins (1925, p. 98) states, "for practical pur- 
poses a ground-water supply obtained at any depth from 20 to 200 feet will have a uniform 
temperature ranging from about 3° to 6° F. above the mean annual air temperature. If the 
supply came from a depth more than 300 feet the difference in temperature due to increaAed 
depth must be taken into account". 
The increase in temperature with increase in depth has been measured in various d{\
p 
oil and gas wells in New York State. Three measurements for western New York are giyen 
in table 14 (Spicer, 1942, p. 38). The average temperature gradient at these wells is a rise of 
1 ° F. in temperature for about every 65 feet of increase in depth. 
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Table 14.-Mean thermal gradient from 100 to 1,000 feet below land surface 
for three deep wells in New York State 


Location of well 


Mean thermal gradient 
in of. per mile 


Greenwood township, Steuben County . . . . . . . . . . . 
Tyrone, Schuyler County ...................... 
Willing township, Allegany County . . . . . . . . . . . . . . 
Average ..................................... 


82.36 
95.75 
65.79 
81.30 


According to the foregoing statement but neglecting the thermal gradient, it would 
appear that water from wells of moderate depth in Schenectady County should have. on the 
average, a year-round temperature of 50° to 53° F. The average of 33 temperature nleasure- 
ments made at 28 wells of various depths and diameters, at various times of the year, and 
under various conditions, is 49° F. (See remarks column on table 22 for records of individual 
tenlpera ture measurements.) 
From January 1947 to May 1949 weekly measurements of water temperature were 
made at well Sn 26, a dug well 30 feet deep and 3 feet in diameter which furnishes a combined 
farm and domestic supply. During nonfreezing weather, temperature measuremellts were 
made from an exposed tap at the well, but during freezing weather the measurements were 
made from a tap in a milk house more than 100 feet from the well, the water reaching the tap 
through a small-diameter pipe buried about 3 feet underground. Probably the well wf.ter was 
cooled somewhat in its passage through the buried pipe, even though the water was dis
harged 
through the tap for several minutes before each measurement was made. The temperature 
record is given in table 15, which shows that the average temperature for the period of record 
is 50.3° F., the range being from a minimum of 47° F. to a maximum of 55° F. If the mini- 
mum temperature is increased 1 ° F. and the maximum reduced 1 ° F. to correct for cooling in 
winter and warming in summer after the water left the aquifer (which the writer believes 
to be a reasonable correction in this case), the seasonal range of the ground water is seen to 
be about 6° F. Actually, all but 13 of the 106 measurements were within a range of 5° F., from 
47° F. to 52° F. 


The water pumped from the wells of the city of Schenectady has a seasonal range of 
temperature of about 20° (from about 40° to 60° F.). The large range of fluctuation of the 
temperature of the water pumped is caused by the movement of large quantities of water from 
the Mohawk River through the aquifer to the wells. A discussion of the range of water tem- 
perature in the Schenectady wells is given in this report in the section "Induced rec]'arge of 
ground water." 


INDUCED RECHARGE TO GROUND WATER 
Ground water and surface water are intimately interrelated in most places. In humid 
climates, stream flow is maintained in periods of dry weather largely by effluent seep
..ge from 
the ground-water reservoirs. In contrast, in dry or subhumid climates where the water table 
is below stream level, the ground-water reservoirs are recharged by influent seepage from 
streams. In New York State, where a humid climate prevails, influent seepage from 
streams commonly does not occur under normal conditions. However, by proper def1gn and 
location of pumped wells, it is often possible to induce influent recharge to ground-water 
reservoirs from nearby streams or bodies of water. Induced recharge is defined by Meinzer 
(1946) in general terms as follows: "When the cone of depression of one or more wells' reaches 
an effluent stream, the discharge into the stream is decreased, and if the cone is enlarged 
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Table lS.-Weekly temperature of ground water (OF.) in well Sn 26, January 1947 to May 1949. 


Date 


Jan. 28, 1947.... ............ 
Feb. 10, 1947.... . . . . . . . . . . . . 
Feb. 17.1947................ 
Feb. 24, 1947.... ............ 
Mar. 3. 1947.... . . . . . . . . . . . . 
Mar. 10, 1947.... . . . . . . . . . . . . 
Mar. 17. 1947.... ............ 
Mar. 24, 1947.... . . . . . . . . . . . . 
Apr. 1. 1947.... . . . . . . . . . . . . 
Apr. 8, 1947.... . . . . . . . . . . . . 
Apr. 14. 1947.... ............ 
Apr. 21. 1Y47.... . . . . . . . . . . . . 
Apr. 28. 1947.... ............ 
May 5. 1947. ... .. .. . .. .. . .. 
May 11. 1947.... . . . . . . . . . . . . 
May 18. 1947.... . . . . . . . . . . . . 
May 25, 1947.... . .. .. .. . . . . . 
June 1, 1947.... . . . . . . . . . . . . 
June 8. 1947.... . . . . . . . . . . . . 
June 15, 1947.... . . . . . . . . . . . . 
June 23. 1947.... . . . . . . . . . . . . 
June 29, 1947.... . . . . . . . . . . . . 
July 7.1947.... ............ 
July 14. 1947.... . . . . . . . . . . . . 
July 21. 1947.... . . . . . . . . . . . . 
Aug. 18. 1947.... ....... ..... 
Aug. 25. 1947.... . . . . . . . . . . . . 
Sept. 1, 1947.... . . . . . . . . . . . . 
Sept. 9, 1947. ... . . . . . . . . . . . . 
Sept. 15, 1947.... ............ 
Sept. 22, 1947.... . . . . . . . . . . . . 
Sept. 29, 1947.... . . . . . . . . . . . . 
Oct. 5. 1947.... . . . . . . . . . . . . 
Oct. 13, 1947.... . . . . . . . . . . . . 
Oct. 20, 1947.... . . . . . . . . . . . . 


Tempera- 
ture 


850 
848 
a48 
a47 
a47 


a49 
a49 
48 
49 
49 
49 
49 
48 
49 
50 
53 
51 
51 
50 
51 
52 
52 
52 
52 
52 
53 
53 
53 
50 
52 
50 
50 
52 
52 
52 


Date 


Nov. 3. 1947.... ............ 
Nov. 17, 1947.... ............ 
Nov. 24. 1947.. .. . . . . . . . . . . . . 
Dec. 8, 1947.... . . . . . . . . . . . . 
Dec. 15. 1947.... . . . . . . . . . . . . 
Dec. 22. 1947.... . . . . . . . . . . . . 
Dec. 29. 1947.... . .. . .. .. .. .. 
Jan. 5. 1948.... . . . . . . . . . . . . 
Jan. 12, 1948. . . . . . . . . . . . . . . . 
Jan. 19, 1948. . .. . . . . . . . . . . . . 
Jan. 26, 1948.... . . . . . . . . . . . . 
Feb. 2, 1948.... . . . . . . . . . . . . 
Feb. 9, 1948.... . . . . . . . . . . . . 
Feb. 16. 1948.. .. .. .. . .. . .. .. 
Feb. 23, 1948.... ....... ..... 
Mar. 5. 1948.. . . . . . . . . . . . . . . 
Mar. 12. 1948.. .. . . . . . . . . . . . . 
Mar. 19. 1948.... . . . . . . . . . . . . 
Mar. 26, 1948.... . . . . . . . . . . . . 
Apr. 5. 1948.... . . . .... ..... 
Apr. 12, 1948. . .. . . . . . . . . . . . . 
Apr. 19, 1948.... . . . . . . . . . . . . 
Apr. 26, 1948.... . . . . . . . . . . . . 
May 3, 1948.... . . . . . . . . . . . . 
May 10, 1948.... .... ...... ., 
May 17,1948.... ............ 
May 24, 1948.... ............ 
June 7, 1948.... . . . . . . . . . . . . 
June 14, 1948.... . . . . . . . . . . . . 
June 21, 1948. . .. . . . . . . . . . . . . 
June 28. 1948.... . . . . . . . . . . . . 
July 5, 1948.... . . . . . . . . . . . . 
July 12. 1948.... .. .. .. . .. .. . 
July 19. 1948.... . . . . . . . . . . . . 
July 26. 1948.... . . . . . . . . . . . . 


Tempera- 
ture 


51 
50 
48 
50 
49 
49 
48 
a49 
a48 
&48 
&49 
a49 
a48 
a48 
a50 


a49 
a48 
a48 
a50 
&49 


a50 
a50 
a50 
a50 
a50 


a51 
a50 
50 
50 
51 
52 
a54 
a55 
a55 
52 


Date 


Aug. 4. 1948.... ............ 
Aug. 11, 1948.... .. .. .. .. .. .. 
Aug. 18. 1948.... . . . . . . . . . . . . 
Aug. 25. 1948.... ............ 
Sept. I, 1948.... . . . . . . . . . . . . 
Sept. 8, 1948. . . . . . . . . . . . . . . . 
Sept. 15, 1948.... . . . . . . . . . . . . 
Sept. 22, 1948. . . . . . . . . . . . . . . . 
Sept. 29. 1948.... . . . . . . . . . . . . 
Dec. I, 1948. . .. . . . . . . . . . . . . 
Dec. 8, 1948.... . . . .. . . . . . . . 
Dec. 15, 1948.... . . . . . . . . . .. . 
Dec. 22. 1948.... . . . . . . . . . . . . 
Dec. 29, 1948.... . . . . . . . . . . . . 
Jan. 5, 1949.... . . . . . . . . . . . . 
Jan. 12, 1949. . .. . . . . . . . . . . . . 
Jan. 19, 1949.... . . . . . . . . . . . . 
Jan. 26, 1949.... . . . . . . . . . . . . 
Feb. 2, 1949. . . . . . . . . . . . . . . . 
Feb. 9, 1949. . .. . . . . . . . . . . . . 
Feb. 16, 1949.... . . . . . . . . . . . . 
Feb. 23, 1949.... .. .. . .. .. .. . 
Mar. 2, 1949.... . . . . . . . . . . . . 
Mar. 9, 1949.... . . . . . . . . . . . . 
Mar. 16, 1949.... . . . . . . . . . . . . 
Mar. 23, 1949.... .. .. . .. .. .. . 
Mar. 30, 1949.... . . . . . . . . . . . . 
Apr. 4, 1949. . . . . . . . . . . . . . . . 
Apr. 11, 1949.... . . . . . . . . . . . . 
Apr. 18, 1949.... . . . . . . . . . . . . 
Apr. 25. 1949.... . . . . . . . . . . . . 
May 2, 1949.... . . . . . . . . . . . . 
May 9. 1949. . . . . . . . . . . . . . . . 
May 16, 1949.... . . . . . . . . . . . . 
May 23, 1949. . .. . . . . . . . . . . . . 
May 30, 1949.... . . . . . . . . . . . . 


Tempera.- i 
ture t 


52 
53 
53 
53 
52 
52 
53 
52 
52 
852 
850 
&49 
850 
850 
a51 


850 
a50 
a51 
a49 
"49 
a50 
a49 
a51 
850 
a49 
"51 
851 
50 
49 
50 
50 
50 
51 
50 
51 
51 


a. Temperature measured at tap in milk house; other temperatures measured at tap near well. 


sufficiently to reverse the gradient, the stream becomes influent and there is increased 
recharge." In many parts of the United States considerable care is taken to provide for 
induced or artificial recharge (Jeffords, 1945; Brashears, 1946; Barksdale and DeBuchan- 
anne, 1946; Kazmann, 1947). 
Along both sides of the Mohawk River in Schenectady County, from the city of Sche- 
nectady upstream to Hoffmans, a distance of about 8 miles, conditions are favorable for induc- 
ing recharge. Here the river is underlain in part by coarse unconsolidated material up to 100 
feet thick (figs. 13 and 14). However, most of the existing wells along this reach of the river, 
except the public-supply wells of the city of Schenectady, probably are not pumped at rztes 
sufficient to reverse the gradient of the water table and draw surface water into the uncons'1li- 
dated deposits. Wells in this area usually are limited in their yields only by their construction; 
most of them consist simply of a 6-inch open-end steel casing. 


Schenectady public-supply wells 
The public-supply wells of the city of Schenectady (fig. 17) are currently being pumped 
at the rate of about 20 million gallons per day. Water-level data obtained from the Scher
c- 
tady Department of Water, from measurements by the U. S. Geological Survey in observation 
wells, and from river-stage records, show that the water table slopes from the river toward a 
cone of depression centered around the pumped wells, and that pumping levels respond quickly 
to changes in river stage. Because of the landward movement of river water, the temperature 
and chemical quality of well water fluctuates considerably. These facts have been known for 
many years, but their full significance was not generally appreciated. Previous thinking r,.:
la- 
tive to the source of the water pumped from the Schenectady wells seems to have been based 
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primarily on a study by Stoller (1929, pp. 22-24) from whose report the following para- 
graphs are quoted: 
"The river flows over the surface of the body of gravel deposits occupying a shallow 
channel compared to the thickness of the deposits. The flow of water in the deposits is an 
underflow independent of the flow in the river. In general interposed between the water in the 
river and that of the gravel beds underneath is a layer of silt derived as a deposit from the 
river. This silt is very lowly permeable to water so that there is relatively little mingling of 
the water of the river with the water of the gravel beds underneath. There is, however, 
hydrostatic continuity between the water in the river and the water in the gravels, so that there 
is a correspondence in the rise and fall of levels in the two. In case of withdrawal of water 
from the gravels in excess of the supply by underflow, 5 water from the river seeps slowly 
through the layer of silt into the gravels, equalizing the loss. 
"It will be noted that the 

l1Jperatq:ra Q.f Well No.1 (Sn 126) varies considerably from - 
that in Wells No.2 (Sn 127) and No.3 (Sn 128), being colder in winter and warmer in sum- 
mer. As compared with Well No.2, Well No.1 is 8 degrees colder in winter and 8 degrees 
warmer in summer. As compared with Well No.3, Well No. 1 is 9 degrees colder in TiVinter 
and 11 degrees warmer in summer. This difference is undoubtedly accounted for by t},
 fact 
that Well No.1 is open for the inflow of water from the gravels both at the sides and at the 
bottom while Wells 2 and 3 are constructed water tight at the sides and receive water only at 
bottom. Thus the water of Well No.1 is derived in part from gravels near enough to the 
'urface 
to be affected by the fluctuations of air temperature while the water in Wells No.2 anc' No.3 
derived only from the deeper gravels is affected only slightly, if at all, by changes of air tem- 
perature. It will be noted that in Wells No.2 and No.3 the temperature is approximately the 
same winter and summer." 
A t the time Stoller made his investigation the concept of induced recharge to ground 
water by influent seepage from a nearby stream was not as widely recognized as it is today. 
As a result of investigations made in the ensuing decades by the Geological Survey and other 
agencies (Waring and Meinzer, 1947), it has been found that induced recharge to ground 
water occurs not uncommonly wherever large ground-water supplies are pumped from wells 
situated near streams or other bodies of surface water. In the following pages, the signifi- 
cance of the water-level and temperature measurements made by Stoller at the old pumping 
station have been reinterpreted by the writer in the light of fuller knowledge, and additional 
measurements made at the new pumping station have been analyzed in an attempt to deter- 
mine the approximate magnitude of induced recharge. The area involved is shown on figure 20, 
an areal photograph, and on figure 21, a map showing the sites of weather, water-table, and 
river-stage measurement stations. 
Fluctuation of the water table and of river stage.-Data regarding the relation b
tween 
the water table and river stage near lock 8 were obtained as follows: (1) An automatic 
water-stage recorder was installed in April 1946 by the Geological Survey on well Sn 128, the 
old Schenectady supply well no. 3 (fig. 8); (2) daily tape-gage measurements of water level 
were made in well Sn 153 by the Scotia Department of Water; (3) weekly tape-gage readings 
were made in well Sn 26 by the Geological Survey; ( 4) daily air gage readings in "rest- 
ing" wells (wells not being pumped) at the Schenectady pumping station were made by the 
Schenectady Department of Wat
r; and (5) river stages at lock 8, upper and lower pools, were 
recorded by the New York State Department of Public Works. Relative elevations were estab- 
lished by the writer by running a line of levels from the city of Schenectady bench mark no. 93 
on River Road to the staff gage at lock 8, lower pool,6 and to measuring points estab- 


5 Stoller estimated underflow to be about 17 million gallons per day. 
6 The Schenectady datum was found to equal N. Y. State Barge Canal staff gage datum plus 0.26 frot, or U. S Coast anc' Geodetic 
Survey datum plus 0.74 foot. 
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Figure 20.-Areal photograph showing section of Mohawk River flood plain-on which Schenectady water- 
supply wells are located. The dashed line represents the 300-foot contour. 


lished for observation wells Sn 128, Sn 26, and Sn 334. It is assumed that the datum ur
d at 
the Schenectady public-supply wells is the Schenectady City datum. The elevation of the mea- 
suring point at well Sn 153 is based on U. S. Coast and Geodetic Survey bench mark "Z 32 
1931" located in the west pier on the highway bridge (New York Route 147) over the New 
York Central Railroad tracks. In December 1948 a water-stage recorder was installed (n the 
Mohawk River at the Knolls Atomic Power Laboratory. The datum at this station was corre- 
lated with the datum for the staff gage at lock 8, lower pool, by taking a series of simultaneous 
readings on each gage, inasmuch as both border the same pool in the Mohawk River. 
Observation well Sn 128 is about 1,500 feet upstream from the new SchenE.
tady 
public-supply wells and about 350 feet from the Mohawk River (figs. 17 and 21). Data for 
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Figure 2 I.-Map of Schenectady area showing location of weather, river-stage, and water-table m
asure- 
ment stations. 


closely spaced wash borings, on file at the Bureau of Engineering, City of Schenectady, show 
that the gravel tapped at the old pumping station, (wells Sn 126, Sn 127, and
 
 
.-!!_I?- 
ous with _
 gravels at 
_

_.B_
'Y_..Qy
p i
g !tation (wells Sn 129 to Sn 1

 conti- 
nuity of this gravel deposit is further established by comparing changes in rate of pumping 
at the supply wells with fluctuations in water level in we ll Sn 128 . On figure 22 are plotted 
pumping rate, water level in well Sn 128, river stage at lock 8, lower level, and precipitation 
at Schenectady for the period April 20 through May 5, 1946. Of special interest is the rapidity 
of response of the water level in well Sn 128 to changes in pumping rate, and the fact that 
changes in river stage of more than a few tenths of a foot result in a change in water level 
in well Sn 128 large enough to mask the effects of changes in the rate of pumping of t:r
 city 
wells. 


Figure 22 shows that changes in pumping rate of short duration cause only small-scale 
changes in water level (0.2 foot or less) , which are discernible only while the river st'''.,ge is 
fairly constant. In figure 23 are plotted data to show that all large-scale changes in ground- 
water level (during continuous pumping at the rate of approximately 20 to 25 million gallons 
per day) result from similar changes in river stage. The reverse could not be true (that is, 
changes in river stage resulting from changes in ground-water level) because the gr')und- 
water levels near the pumping station are almost always at a lower elevation than the stage 
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of the river, 7 and because the volume change in ground-water storage is insignificant compared 
to the volume discharge of the river. Figure 23 shows precipitation at Schenectady, river 
stage, and ground-water levels in various wells, during 1948. These graphs show thr-.t the 
fluctuation of river stage and the fluctuation of ground-water levels at well Sn 128 and at 
the Schenectady public-supply wells are closely related. 
The fluctuation of the water level in well Sn 26 also appears to be related to ch
nges 
in river stage, but only vaguely. However, the hydrograph is based on weekly measure1TIents 
affected by intermittent pumping, and it is believed that more detailed data would indicate a 
closer relationship. The water-level measurements establish the important fact that on the 
north side of the Mohawk River the water table slopes from well Sn 26 down toward the 
river and that on the south side of the river the water table slopes from the river down towards 
the Schenectady public-supply wells. Figure 23 shows that most of the time the water table at 
the Schenectady wells is 4 feet or more below river stage. It is believed that well Sn 2C taps 
the same gravel deposit as do the Schenectady wells. However, the pumpage from well Sn 
26 is much smaller, being only a few hundred gallons per day, whereas the Schenectady wells 
yield about 20 or 25 million gallons per day. 
The hydrograph of well Sn 153 (fig. 23) indicates conditions greatly different from 
those indicated by the hydrographs for wells Sn 128, Sn 26, and the Schenectady wells, Well 
Sn 153 is an abandoned supply well of the village of Scotia. It taps a deposit of sand aIJ d fine 
gravel whose lower limit lies about 190 feet above sea level (see table 20 for logs of wells Sn 
4 and Sn 5). This gravel bed and that tapped by the Schenectady wells both rest directly on 
the basal till and probably are hydraulically interconnected. The water table at well Sn 153, 
however, is 16 feet or more above river stage at lock 8 (lower pool) and 3 feet or more above 
river stage at lock 8 (upper pool). 
The fluctuation of the water level in well Sn 153 is typical for observation wells 
throughout Upstate New York, wherever the water table is not greatly affected by no.arby 
streams. The water level in this well fluctuates seasonally, ordinarily being highest in early 
spring and lowest in early fall, reflecting chiefly the effect of plant growth during the warmer 
months of the year. The hydrograph of well Sn 153 clearly shows seasonal gains and losses 
in underground storage, whereas the hydrograph of well Sn 128 shows no such trend (fig. 
23). Precipitation from June to November 1948 was insufficient to replace the ground-water 
loss in the vicinity of well Sn 153 during the growing season. Thus, there is no rea
'on to 
believe that precipitation was sufficient to replace the ground-water loss in the vicinity of well 
Sn 128 and the Schenectady wells, where the pumpage was about 25 times greater than at 
Scotia. During those months the only source available to replace the volume of water pumped 
by the Schenectady wells and thereby prevent a great decline in ground-water level w

 the 
Mohawk River. The hydrograph for the Schenectady wells indicates very little chang-e in 
ground-water storage during the summer of 1948. Thus, it would appear that water flows from 
the river into the aquifer about as fast as it is pumped out of the aquifer at the Schenectady 
pumping station. 


It will be recalled that Stoller (1929) believed that the water pumped by the Sc1'o.nec- 
tady wells was derived from an "underflow" which was independent of the river. HoweY
r, if 
the aquifer and the river are independent it would be expected that the lowering of the water 
table in the gravel south of the river would cause a corresponding lowering of the water table 
in the gravel north of the river, as the gravel occupies a closed basin between Hoffman"! and 
Schenectady. This apparently is not the case. The fluctuations in the hydrograph of well Sn 


7 After a period of high water, the river stage may decline faster than ground-water levels, and for brief intervals it may be lower 
than the ground water. The data are not detailed enough to show this clearly; see figure 28. 
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Figure 23.-Graph showing precipitation at Schenectady. river stage at lock 8. water levels in wells Sr 153. 
Sn 26. and Sn 128. and average water levels in the Schenectady public-supply wells. 
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128 (fig. 23) show a close day-to-dny correlation with the stage of the lower pool at lock 8, 
but not with the stage of the upper pool. Nevertheless, it is believed that the stage of the 
upper pool influences the position of the water level in well Sn 128. The stage of the upper 
pool at lock 8 is changed from season to season. The stage is raised about 12 feet in the snring 
and then lowered an equal amount in the winter. Figure 23 indicates that from the beginning 
of April to the middle of December 1948, when the stage of the upper pool was about 12 feet 
above that of the lower pool, the average water level at well Sn 128 and at the Schene
tady 
public-supply wells was about 2 feet higher than during the remainder of the year. The crest 
of the dam at lock 7, which controls the stage of the lower pool at lock 8, is not changed 
because the water in the pool is utilized throughout the year to generate electricity E.t the 
Vischer Ferry hydroelectric plant. 
Figure 24 illustrates the relationship between the stage of the Mohawk River an'i the 
water table during the period July 5-10, 1950, when the daily change in river stage was large 
enough to mask the effect of daily change in the pumping rate of the Schenectady wells on the 
water level at well Sn 128. The fluctuation of river stage during this period resulted mainly 
from variation in the rate of power generation at the Vischer Ferry hydroelectric plant. The 
fluctuation of the water table at well Sn 128 follows the major changes of river stage cl<)sely, 
but with a lag of a few hours and at a level about 2 feet lower than the surface of the lower 
pool. 
It will be remembered that Stoller (1929) believed that the gravels beneath the Mohawk 
River flood plain were separated from the river by a layer of silt forming the bed of the 
river, and that the layer of silt acted as a sort of "membrane" which transmitted hydroo;.tatic 
pressure, but which largely prevented river water from entering the underground rese-rvoir. 
If this be true, then it follows that the response of ground-water levels to changes in river 
stage should be practically instantaneous as the silt layer, if effective, would impose artesian 
conditions on the aquifer. It is seen that (1) the response of ground-water level to char
e in 
river stage is not instantaneous and (2) the rate of response of ground-water level is about 
the same on the rising side and on the falling side. Therefore, it is again concluded that, 
even though a silt layer may exist along the river bottom, and over a large area of the flood 
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Figure 25.-Graphs showing fluctuations of temperature of water in wells Sn 126, Sn 127, and Sr 128, 
November 1939 to October 1941. 


plain in the vicinity of the Schenectady supply wells, it is insufficient in extent or density or 
both to prevent relatively free flow of water between the Mohawk River and the buried gravel. 
Temperature of water. In another section of this report the temperature of most 
ground water is shown to be almost constant from season to season, remaining near the aver- 
age annual air temperature at any given place. In the Schenectady area the average annual air 
temperature is about 48° F. The Schenectady public-supply wells, however, show large yaria- 
tions in temperature from season to season. Temperature measurements made by S"oller 
(1929, p. 23) in wells at the old pumping station are given in table 15. As previously quoted, 
Stoller explains the difference in water temperature from well to well by assuming that ,vater 
entering weIll (Sn 126) was derived "in part, from gravels near enough to the surface to be 
affected by the fluctuation of air temperature" because well 1 was cased with a porous lining 
below the water table, and wells 2 (Sn 127) and 3 (Sn 128) were tightly cased. Actuall
T, the 
presence or absence of casings could have caused little differences in the temperature of 
ground water, as each of the dug wells is within 200 feet of the others and all are intercon- 
nected below the water table. The pumping level in all wells was essentially the same, and part 
of a single cone of depression. Additional temperature data for the old station are given in 
figure 25, in which are plotted graphs of the fluctuation of ground-water temperature in wells 
Sn 126, Sn 127, and Sn 128, from November 1939 to October 1941, as obtained from the Sche- 
nectady Department of Water. 
Figure 26 shows the fluctuations of temperature of water in wells Sn 130, Sn 133, and 
Sn 138 at the new Schenectady pumping station, the Mohawk River at the Vischer Perry 
hydroelectric power plant, and of air temperature at the Schenectady weather station. The 
graphs for well-water temperature are based on weekly measurements by the Geological 
Survey (see also table 17). The graph for river temperature is the average of twice..daily 
measurements made in the forebay of the hydroelectric power station at lock 7 near Vischer 
Ferry, about 10 miles downstream from the supply wells, and the graph of air temper,"ture 
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Table 16.-Temperature of ground water in the old Schenectady public-supply 
wells, in degrees F. 


Well 1 Well 2 Well 3 
Date (Sn 126) (Sn 127) (Sn 128) 
Jan. 16,1927 44 54 55 
23 42 52 54 
30 45 50 53 
July 3,1927 56 50 49 
10 57 50 48 
17 61 52 48 
24 61 52 52 
31 66 56 50 
Feb. 5,1928 42 50 52 
12 38 51 54 
19 56 1 50 52 
26 36 48 50 


1 This figure may be a typographic error in the report by Stoller (1929). It is more likely that the tempeTo 
ature was 36 0 F. 


is based on the average daily maximum and minimum readings at the Schenectady station of 
the U. S. Weather Bureau. A 5-day running average of air temperature is plotted instead of 
daily average, in order to lessen the effect of erratic swings of temperature. 
The temperature data presented in table 16 and figure 25 for the wells at the old sta- 
tion, and in table 17 and figure 26 for the wells at the new station, have one significant common 
characteristic. Both sets of data show a decreasing annual range in fluctuation of temp
ra- 
ture in wells at increasing distances downstream, as shown in table 18. All wells at the new 
pumping station are essentially of the same construction, so differences in well 
onstruction 
cannot be invoked to explain differences in the fluctuation of ground-water temperature. ). Iso, 
figure 26 shows that the ground-water temperature at wells Sn 130, Sn 133, and Sn 138 reaches 
maximum and minimum values at different times. For example, the temperature at well Sn 130 
reaches a maximum value about the end of September, whereas the temperature at welJ Sn 
133 reaches a maximum value about in the third week of October and Sn 138 reaches its maxi- 
mum value about the beginning of December. 
Figure 26 shows also that during the months of October, November, and December the 
ground-water temperature in well Sn 130 decreases, whereas that in well Sn 138 increr.ses. 
Table 17.-Temperature of ground water in Schenectady public-supply wells, 
in degrees F. 


Well 2 Well 5 Well 8 Well 10 
Date (Sn 130) (Sn 133) (Sn 136) (Sn 138) 
August 19, 1947 60.5 56.0 51.0 49.5 
March 1, 1948 45.0 50.0 55.0 
16 42.5 49.0 53.0 53.5 
19 42.5 48.0 52.5 53.0 
26 41.0 46.5 50.5 52.5 
April 2 41.5 47.0 50.5 52.0 
10 46.0 
16 40.5 45.5 50.0 50.5 
29 40.5 53.5 50.0 
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Table 17.-Temperature of ground water in Schenectady public-supply wells, 
in degrees F.-Continued 
Well 2 Well 5 Well 8 Well 10 
Date (Sn 130) (Sn 133) (Sn 136) (Sn 138) 
May 8 41.0 42.0 47.5 49.0 
18 42.0 42.5 46.5 48.0 
June 3 45.0 44.5 47.0 47.5 
18 47.5 46.5 46.5 
25 47.5 48.0 46.5 
28 49.0 49.0 47.5 
July 16 55.5 53.0 50.5 47.5 
22 56.5 53.5 51.0 47.5 
30 58.5 54.5 52.0 48.0 
August 4 59.0 56.0 52.5 48.0 
10 60.0 57.5 53.0 49.0 
17 61.0 58.0 54.5 50.0 
24 62.0 59.5 55.0 51.0 
September 1 62.0 61.0 56.0 52.0 
8 63.0 62.0 58.0 53.5 
15 63.0 62.0 56.0 55.0 
23 63.0 62.0 56.5 
30 64.5 63.5 57.0 
October 5 64.0 63.0 59.5 
12 64.0 59.0 58.5 
16 64.0 62.0 58.5 
21 63.5 65.0 62.0 59.0 
November 4, 1948 63.0 62.5 60.0 
9 61.5 64.0 60.0 60.5 
24 60.0 62.0 61.0 60.5 
December 2 59.0 61.5 61.0 60.5 
7 58.5 61.0 60.5 60.5 
14 58.0 60.5 60.0 60.0 
28 56.5 59.5 59.0 60.0 
January 3, 1949 55.5 58.5 58.5 60.0 
11 55.0 58.0 58.0 59.0 
15 55.0 58.0 57.5 59.0 
26 54.0 56.5 56.0 58.0 
February 1 52.5 56.0 58.0 
12 50.5 54.5 55.5 57.5 
18 48.0 53.5 55.0 56.5 
25 47.5 52.5 54.0 56.0 
March 4 46.0 52.0 55.5 
11 45.5 50.5 53.0 55.5 
18 44.5 48.5 52.0 55.0 
25 44.0 47.5 51.0 54.0 
April 1 43.5 46.0 50.5 53.5 
27 43.0 44.5 51.0 
November 9 62.0 
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Furthermore, the water in well Sn 26, located almost directly across the Mohawk River from 
the Schenectady supply wells, and tapping the same gravel deposit, remains almost const.ant 
in temperature throughout the year. If anything, the temperature of ground water at well 
Sn 26, under natural conditions, should be typical of the larger range in temperature fluetua- 
tion, as well Sn 26 is a dug well and is shallower than the Schenectady supply wells. It is 
believed that the actual range of temperature fluctuation at well Sn 26 would be even smaller 
than that shown on figure 26 if it were not that during the winter months the samI1ing 
point directly above the well cannot be used, and temperature measurements are made at a 
point about 100 feet from the wen, after the wen water has passed through a pipe buried in 
the ground. 


Table 18.-Annual range in temperature of ground water in Schenectady 
public-supply wells, in degrees F. 


Old station 
Well 1 Well 2 Well 3 
(Sn 126) (Sn 127) (Sn 128) 
66.0 56.0 55.0 
36.0 48.0 - 48.0 
30.0 8.0 7.0 
New station 
Well 2 Well 5 Well 8 Well 10 
(Sn 130) (Sn 133) (Sn 136) (Sn 138) 
64.5 65.0 62.5 60.5 
40.5 42.0 46.5 46.5 
24.0 23.0 16.0 14.0 


Annual maximum ....... 
Annual minimum ....... 
Range ................. 


Annual maximum ....... 
Annual minimum ....... 
Range ................. 


The Schenectady supply wells, in addition to showing a decreasing range in annual 
temperature in a downstream direction, also show an increasing time lag in reaching Iraxi- 
mum and minimum temperature (as compared to similar values for river temperature) in a 
downstream direction. 
The temperature fluctuations indicated by figure 26 are believed to have been caused 
by the movement of large quantities of water from the Mohawk River through the buried 
gravel to the Schenectady supply wens. The downstream decrease in temperature range and 
increase in time lag seem to indicate also that most of the infiltration occurs a dist
".nce 
upstream from the Schenectady supply wells. 
Chemical quality of water.-The water pumped from the Schenectady public-supply 
wells may be classed as a calcium bicarbonate water in which calcium, magnesium, and 
bicarbonate make up the principal part of the dissolved minerals. However, certain aspects 
of the chemical quality deserve special attention as an indicator of the ultimate sourc
 of 
supply. Perhaps the most striking feature is the change in the chemical quality of water that 
has occurred since the wells were first drined and pumped. Table 19 gives the hardness and 
alkalinity, expressed as CaCO g , of samples of water from the wens at the new pumping r lant 
when first pumped in 1942 and 1943, and of samples from the same wells in 1948. Included for 
the sake of comparison are the values for hardness and alkalinity of water samples obtained 
from the wells at the old pumping station, from wells Sn 26 (a dug wen on the opposite side 
of the Mohawk River), and from the Mohawk River. 
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Table 19.-Change in hardness and alkalinity of ground water in Schenectady 
public-supply wells (computed as CaCO a in parts per million) 


Well Hard- Alka- Hard- Alka- Hard- Alka- 
No. Date ness linity Date ness linity Date ness linity 
a b b 
Sn 130 12/1/42 183 129 3/16/48 128 113 8/10/48 116 12() 
131 12/23/42 223 132 8/10/48 120 132 
132 1/11/43 246 131 3/16/48 132 122 8/10/48 112 122 
134 2/5/43 234 143 
135 2/10/43 286 143 
136 2/16/43 223 144 3/16/48 164 148 8/10/48 124 134 
137 2/17/43 234 139 3/16/48 156 152 8/10/48 128 142 
138 2/22/43 234 138 3/16/48 148 153 8/10/48 124 144 
126 2/25/43 157 95 
127 2/25/43 174 115 
26 8/18/48 270 229 1/12/49 290 25() 
Mohawk 3/17/48 108 63 8/11/48 84 8
 
River 


.. Data from Morris M. Cohn, City Manager, City of Schenectady. 
/) Analysis by New York State Department of Health. 


Comparison of the graphs on figure 27 with the values in table 19 shows that the h2 rd- 
ness of the water in the wells has decreased considerably from 1943 to 1948. Weekly samples 
collected during 1948 and '1949 (fig. 27) indicate that both the hardness and the alkalinitr of 
well water fluctuated between about 100 and 160 parts per million during this period. In:\s- 
much as the graphs in figure 27 show no progressive trend towards higher or lower valuer, it 
seems likely that the lower value of hardness will continue into the future. 
Another important characteristic of the quality of water pumped from the Schenec- 
tady public-supply wells is the increase in hardness and alkalinity in a downstream direction 
as shown in table 20, where values are given for samples taken at various times. The hB ro- 
ness of water from wells Sn 126 and Sn 127 at the old pumping station seems to increase in a 
downstream direction also (table 19). As the wells at the new pumping station tap the s
.me 
aquifer and are spaced only 50 feet apart, it is apparent that this consistent increase in hB rd- 
ness, like the temperature data cited previously, is a result of infiltration of water fr'')m 
the Mohawk River, mainly from a point upstream rather than laterally across from the 
nearest point on the river. As discussed in another section of this report, water traveling fr0m 
an upstream infiltration area and entering the downstream wells would have to travel a longer 
and more circuitous path than to the upstream wells, and thus would have a greater opr')r- 
tunity to dissolve hardness-forming minerals in the aquifer; also, the ground water at the 
upstream wells would tend to be diluted more by the river water than would that at the 
downstream wells. 
Recharge from precipitation.-It is beyond the scope of this report to make a detailed 
study of the volume of recharge from precipitation to the aquifer tapped by the Schenect("'dy 
and other wells. However, the magnitude of the average annual recharge may be estimBted 
roughly from existing data. The watershed area measured from the Schenectady wells 
upstream to Hoffmans 8 is about 68 square miles, of which about 10 square miles consists of the 
nearly flat food plain of the Mohawk River. Most of the remainder of the area consists of till- 


8 Above Hoffmans the flood-plain deposits change abruptly in character, becoming narrow and shallow and permitting small opport'mity 
for ground-water storage or movement. See discussion in this report under Geology. 
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Table 20.-Change in hardness and' alkalinity in Schenectady public-supply wells. 
(computed as CaCO s in parts per million)a 


Well Well Well Well Well Wdl 
Sn 129 Sn 130 Sn 133 Sn 136 Sn 137 Sn 138 
Date Hard- Alka- Hard- Alka- Hard- Alka- Hard- Alka- Hard- Mka- Hard- Alka- 
ness Unity ness Unity ness Unity ness Unity ness Unity ness Unity 
3/1/48 140 113 148 121 160 139 160 145 
3/16/48 128 113 132 122 164 148 156 152 148 153 
3/19/48 132 123 136 114 160 150 
3/26/48 132 113 152 154 
4/29/48 112 112 108 118 152 142 156 154 
6/28/48 124 126 112 118 124 130 132 145 
8/10/48 116 126 112 122 124 134 128 142 124 144 


II Analyses by New York State Department of Health. 


covered hills. The ground water stored in the till in the uplands is small, and it probably moves 
towards the nearest stream or rivulet. The quantity of ground water that might move d
rectly 
from till to the unconsolidated deposits underlying the flood plain is believed to be verr small 
and may be neglected. If it is assumed that one-third of the average annual precipitation of 35 
inches percolates to the gravels beneath the flood plain (a generous but not unreasonable esti- 
mate), then the average recharge from this source would be approximately 5.4 million gallons 
per day, or the equivalent of about a quarter of the pumpage from the Schenectady supply 
wells. 


Moreover, because of the large difference in chemical composition, it seems likely that 
little if any ground water from the north side of the river or from areas upstream from 
lock 8 ever reaches the Schenectady wells. Also, if recharge from precipitation contributed 
a significant part of the water pumped by the Schenectady wells, we should expect high 
ground-water levels in the winter and spring (period of maximum recharge) and more or less 
steadily decreasing levels during the summer and fall (period of maximum evaporation and 
transpiration and thus minimum recharge). As stated previously, the seasonal fluctuation of 
ground-water levels in the vicinity of the Schenectady wells is small, containing only irregu- 
larities which correlate with changes in river stage or with changes in rate of pumpiI1 g. 
It has been suggested to the writer tpat ground water reaches the Mohaw]
 flood 
plain in the vicinity of the Schenectady wells from the sand-plain area south of the city of 
Schenectady. Recharge to the part of the sand plain that drains towards the Mohawk rnust be 
small, however, for the surface of most of this part of the sand plain is sealed by stree-f:s and 
buildings. Also, the sand is relatively thin and thus its storage capacity is limited. In addition, 
movement of ground water toward the Schenectady wens is blocked by underlying lay"ers of 
clay and silt and the differences in chemical composition mentioned in the previous paragraph 
apply here too. Furthermore, much of the ground water in the sand drains out into nearby 
creeks such as Poentic Kill. It is concluded, therefore, that only a very small quantity of 
ground water can percolate down from the sand plain into the gravel deposit tapped by the 
Schenectady wells. 
Test borings drilled by the town of Rotterdam, wens Sn 322 and Sn 323 (pI. 1), indicate 
that the gravel deposit apparently ends abruptly about 2,000 feet downstream from the 
Schenectady wells. Other borings (pI. 1) indicate that the valley fill beneath the Mohawk 
River flood plain from Schenectady to Rexford consists chiefly of clay and silt. In any Cf.
, the 
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unconsolidated deposits as a whole terminate abruptly at Rexford where the Mohawk River 
enters a rock gorge. Thus, it would seem that there is only limited opportunity for ground- 
water storage or movement in most places downstream from the Schenectady wells, and, there- 
fore, that not much ground water is available to the Schenectady wells from that area. 
In view of the considerations outlined above, it is believed that only a small part of the 
water pumped by the Schenectady wells enters the aquifer as recharge from precipitation. 


Configuration of the water table 
A detailed map of the water table is a principal and an almost indispensable key in 
determining the exact location and extent of the recharge areas where pumped wells inc 1 uce 
infiltration from streams. This report is written without benefit of such a map for the r.rea 
in the vicinity of the Schenectady supply weBs because its preparation would require data 
from approximately 25 observation wells which do not exist. Only two wells, Sn 128 and 
Sn 334, previously installed for other purposes, are available for observation between the 
main line of supply wells and the river. Nevertheless, it seems possible to infer the appr')xi- 
mate configuration of the water table from available geologic and hydrologic data, particu- 
larly from the trend of changes in the water temperature and the chemical quality of water 
pumped from the public-supply wells. 
Figure 28 shows graphs of river stage and ground-water levels in wells Sn 128 and 
Sn 334 and the Schenectady supply wells. 9 These graphs show that the water table in the 
vicinity of the pumped wells, except during periods of high water, is at least 2 feet below 
the stage of the Mohawk River. During periods of high water, the water table rises in 
response to a rise in river stage, but, after the rise, the river stage declines more rapidly than 
does the water table, and there is an interval during which the water table at places, sucl) as 
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Figure 28.-Hydrographs of Mohawk River stage at the Knolls, and of water levels in wells Sn 128, 
Sn 334. and the Schenectady public suppJy wells, February 13-27, 1949. 


\I The water-level data for the Shenectady wells were obtained from the Schenectady Department of Water. The water level ir most 
"resting" wells is measured about four times a day by means of an air-pressure ga.ge. These gages are accurate to the nearest balf foot, 
whereas the float gages installed at well Sn 128, well Sn 334, and the Mohawk River are accurate to the nearest tenth of a foot or better. 
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at well Sn 128, is above river stage. Apparently, it takes a relatively rapid rise and fan of 
at least 3 feet in river stage to produce this condition. 
Normany, the stage of the Mohawk River below lock 8 (lower pool) is maintained at 
approximately 213 feet above sea level by the dam at lock 7. The inferred configuration of 
the water table, as shown by the contours in figure 29, is for this stage. These contours are 
based on: (1) the "firm" data supplied by the water-level measurements at well Sn 12
, wen 
Sn 334, and at the Schenectady supply wells, (2) the geologic boundaries of the gravel f,quifer 
as determined by field inspection and by records of borings, and (3) the fluctuation of wen- 
water temperature and the differences in chemical quality of ground water from the vari- 
ous pumped wens. 
The significance of the water-level measurements is self-evident. That is, the water 
table is below river stage in all wells shown on figure 29, except during relatively short r
riods 
after high river stages. Thus it is clearly established that a depression below river stage 
exists in the water table surrounding the pumped wens. In the absence of data from many 
additional observation wells, the exact shape of the water table may be suggested by inference 
based on other data. 
As to opportunity for movement of water from the Mohawk River to the gravel aquifer, 
records of wells and borings indicate that a layer of silt about 20 feet thick caps the aquifer 
in the vicinity of the Schenectady supply wens. The silt layer thins upstream and feath€.rs out 
at lock 8, where the gravel aquifer either crops out in or is not far below the bed of the river, 
as is evidenced by the extreme difficulty experienced in dewatering a cofferdam installe';l dur- 
ing construction of the dam at lock 8. It would seem, therefore, that river water haB easy 
access to the aquifer through the river bed near lock 8. 
The fluctuation of temperature in the various Schenectady wells follows a definite sea- 
sonal pattern, the upstream wells showing the greater range in fluctuation and the l'riefer 
time lag as compared to seasonal fluctuation of river temperature (fig. 26). It seems, there- 
fore, reasonable to assume that the upstream wens are nearer the area of infiltratior than 
are the downstream wens. Thus, the shorter the path of flow from river to wen, the less oppor- 
tunity there is for the aquifer to modify the temperature of the infiltrated river water by heat 
exchange. Moreover, by assuming a relatively short and direct path to the upstream weBs 
and a longer and more circuitous path to the downstream wens (fig. 29), another curious 
phenomenon may be explained-namely, that during certain periods the temperature of the 
water pumped from upstream wells is falling, while simultaneously the temperature of the 
water pumped from downstream wells is rising. During other periods, the situation is reversed. 
The analytical data in table 20 show that hardness and alkalinity in the downstream 
Schenectady wells is consistently greater than in the upstream wells. It is to be expected that 
the longer and more circuitous the path taken by water in moving from the Mohawk River to 
discharging wens, the greater the opportunity for dissolving calcium carbonate in the aquifer 
and increasing the hardness of the water, and the less dilution of ground water recharged 
from precipitation. As previously indicated, the main body of the gravel aquifer terminates 
abruptly only a short distance downstream from the Schenectady wells, grading into beds of 
silt and clay, which probably could transmit to the gravel only a fraction of the quantity of 
water pumped. Accordingly, the greater hardness in the downstream wells could hardly result 
from movement of water from these beds. The contours and the flow lines on figure 29, which 
indicate the principal area of recharge to be near lock 8, are based on the writer's interpreta- 
tion of the water-level, temperature, and chemical data presented in preceding pages. Although 
these data are not entirely conclusive, and additional data are needed for a complete picture, 
it is believed that actual hydrologic conditions in the vicinity of the Schenectady supply weBs 
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. I 7 ..., _ WATER FLOW TO GRAVEL AQUIFER. 
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'-_ (DURING PERIODS OF NORMAL MOHAWK RIVER STAGE OF ABOUT 
""- 213 FEET ABOVE SEA LEVEL). 

 FLOW LINE 


Figure 29.-Diagrammatic map of contours of water table in vicinity of Schenectady public-sup. 
ply wells during periods of normal river stage. 
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are approximately as shown on figure 29. In any event, the evidence that the Mohaw1
 River 
is the principal source of recharge, regardless of the exact area of recharge, permits nf) other 
interpretation. 


Permeability of the aquifer 
On the basis of even the most casual study, it is obvious that the gravel aquifer tapped 
by the Schenectady supply wells is highly permeable. Ten wells, nine of which are IOCE'ted on 
50-foot centers on a line 400 feet long (fig. 17), yield a total of 20 to 25 million gallons of water 
per day. Only a few of the wells are pumped simultaneously. The resultant regional draw- 
down, as observed in the nonpumping or "resting" wells, was, in 1950, about 6 feet be]ow the 
water level previous to the start of pumping in 1942. The maximum drawdown in a r1mped 
well is, of course, somewhat greater. When the wells were first pumped in 1942 and 1943 the 
specific capacity of the wells, as reported by the driller, ranged from about 400 to about 1,500 
gallons per minute per foot of drawdown (table 5). Inasmuch as the influence of changes in 
river stage was not taken into account these values may not be exact, but they at least indicate 
the high permeability of the aquifer. 
Techniques for the computation of the permeability and storage ability of aquifers 
by means of pumping tests are available (for example, see Ferris, 1949). Such test:
 were 
made by the Geological Survey at the Schenectady well field in October 1946 and again in 
January 1947. Although adverse factors made it unlikely that precise results could be obtained, 
it was hoped that the tests at least would prepare the groundwork for future and morl? satis- 
factory tests. The adverse factors were (1) pumped wells could not be shut down entir€Jy, (2) 
available observation wells were too few and too far from pumped wells, and (3) no c'')ntinu- 
ous record was available for change in river stage. 
Of the two tests the one of January 10-12, 1947, seems to be the more satisfactory, in 
part because the river stage was more stable during the test. During this test, four of the 
Schenectady wells were in operation for 14 hours, when a fifth well began pumpi!Jg. The 
resulting change in ground-water level was recorded on two water-stage recorders installed at 
observation wells Sn 128 and Sn 216 (fig. 17). The hydrographs obtained !from the recorders 
were analyzed by R. H. Brown, of the Geological Survey, and by the writer
 but because of the 
adverse factors noted it was possible to obtain only qualitative information. The resultr of the 
pumping test indicate: (1) The gravel aquifer is confined by at least one nearby impermeable 
boundary, (2) the coefficient of permeability of the aquifer probably is at 
east of the order of 
tens of thousands of gallons per day per square foot of aquifer at unit :pydraulic gradient, 
and (3) the aquifer is bounded by at least one nearby point source or line isource of re
harge. 
If the coefficient of permeability actually is of the order of tens of thousands, as believe
, then 
the gravel aquifer tapped by the Schenectady wells is one of the most penpeable of record in 
the United States. 
In both tests the effect of the impermeable boundary appeared on: the hydrograph in 
advance of the effect of the recharge boundary, indicating the former to be pearer the pumping 
wells than the latter. This is in agreement with the conditions illustratedl by figure 2
. 


Magnitude of recharge 
To guide the probable future expanded development of the gravel aijuifers beneath the 
Mohawk flood plain, it is important to know the magnitude of existing and potential r€
harge 
to the gravel aquifer. Evidence presented in this report indicates that the Igravel aquifer acts 
primarily as conduit for water infiltrated from the Mohawk River, and only secondarily as a 
reservoir of ground water recharged by local precipitation. Natural limitat10ns to this system 
are threefold: (1) The river, considered as a source, may be limited in its ability to supply 
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water to the aquifer, (2) the intake area of the aquifer may be limited in size, (3) the aquifer 
considered as a conduit may be limited in its ability to transmit water to the wells; or each 
limitation may apply under differing hydrologic conditions. 
The quantity of water available from the Mohawk River is summarized in figur
 30, 
which is a time-duration curve of river discharge at Cohoes, based on records of the U. S. 
Geological Survey (discharge at Schenectady is about the same as at Cohoes). As shown by this 
curve, at least 100 million gallons daily has been discharged 99.9 percent of the time since the 
beginning of record in 1925. This rate of discharge is several times greater than the cur
ent 
rate of ground-water pumping. The figure also shows that for almost 98 percent of the time 
the discharge has been at least 500 mgd. In other words, the discharge of the Mohawk River, 
except during occasional brief intervals, has been much greater than the rate of present or 
anticipated future ground-water withdrawals. Also, in considering the river as a SO'lrce, 
cognizance must be taken of the large pool created by lock 7 near Vischer Ferry. The immense 
quantity of water impounded above the dam at lock 7 is more than ample to make up any tem- 
porary deficit in river discharge, insofar as recharge to the gravel aquifer is concerned. 
Thus, it appears obvious that the limitations governing the maximum amount of vrater 
that may be pumped from the Schenectady well field are the ability of the gravel aquifer t(' (1) 
receive and (2) transmit water from the Mohawk River to pumped wells. It would be of r-reat 
practical value to know the magnitude of these limitations, but existing data are entirely 
inadequate to provide a basis of estimation. As previously indicated, more exact knowledge of 
the configuration of the water table and of the values of permeability and storage factors 
is needed. 


Although the potential capacity of the gravel aquifers to receive and transmit vrater 
cannot be estimated at this time, existing data can be utilized to illustrate the reality of river 
recharge and to indicate, at least in part, the approximate ratio of river recharge to recl',
rge 
from local precipitation. For this purpose, examination is made of the fluctuation of well- 
water temperature in relation to that of river water, taking into consideration and m
.king 
estimates of the quantity of water involved, and the mass of the gravel aquifer. If, as is 
believed, the water pumped from the Schenectady wells is derived principally from the Mo- 
hawk River, then it should be possible to compute the temperature of well water fronl the 
measured temperature of river water. For the purpose of this analysis, and for the sake of 
simplicity, only one well, Sn 130, is considered. Well Sn 130 has been chosen because it is 
pumped almost continuously, whereas the others are not, because it has the most nearly com- 
plete record of measured temperature fluctuations, and because it is the second nearest well to 
the principal inferred area of recharge. 
Figure 26 shows that the fluctuation in temperature of water in well Sn 130 lags about a 
month behind similar changes in river-water temperature. Thus it is inferred that the water 
from the river takes about a month to percolate to well Sn 130. Therefore, for the purpose of 
this analysis, a "slug" of water equal in volume to the quantity pumped by well Sn 130 or
rat- 
ing continuously for 30 days, and at a temperature equal to the mean temperature of river 
water for that month, is considered to enter the gravel aquifer each month in the vicinity of 
lock 8. As the water moves through the gravel aquifer towards the well, heat exchange takes 
place with the aquifer, and it is assumed that a condition of thermal equilibrium is reacl'ed at 
the end of the month. To simplify computations, the entire volume of water is imagined to be 
in continuous contact with that portion of the aquifer through which it moves for a period of 
1 month, and then is removed instantaneously. In its place there enters a second "slug" of 
water from the Mohawk River at a different temperature, and at the end of the second n10nth 
a new condition of thermal equilibrium is reached, and so on from month to month. The tem- 
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perature of each "slug" of water removed from the aquifer should represent the average for 
water as pumped from well Sn 130 during the month following that in which the "slug" 
entered the aquifer. 
The final temperature of equilibrium resulting from heat exchange between two st
b- 
stances of initially differing temperatures may be obtained from the following formula (Lem()n 
and Ference, 1946, p. 188) : 


t e 


Where, 


t e 
m r 


c r 
t r 
mg 


c g 
t g 


Thus, 


t e 


m r C r t r + mg C g t g 


(1) 


mg C g 


+ 


m r C r 


equilibrium temperature 
mass of water == volume x density 
17,500,000 ft. 3 x 62.4lb./ft. 3 
1.09 X 10 9 lb. 
specific heat of water == 1.0 
initial (mean monthly river) temperature of water 
mass of gravel == volume x density including voids 
120,000,000 ft. 3 x 119 Ib./ft. 3 
1.43 x 10 10 lb. 
assumed specific heat of gravel == 0.2 
initial temperature of gravel 
(1.09 x 10 9 x 1.0 x t r ) + (1.43 x 10 10 x 0.2 x te;) 
(1.43 X 10 10 x 0.2) + (1.09 x 10 9 x 1.0) 
1.09 t r + 2.86 t g 
2.86 + 1.09 
0.28 t r + 0.72 t g (2) 


The average monthly temperature, assuming 100-percent river recharge, computed by 
means of equation (2) is plotted in figure 31, together with the average monthly temperature 
as actually measured. Also plotted in figure 31 is the temperature as computed on the basis 
of a mixture of equal parts of river water and ground water derived from precipitation. In 
this instance half the previous "slug" of river water is considered as mixing with an equal 
amount of ground water at 50° F. before entering the gravel aquifer. As shown in figure 31, 
the temperature computed on the basis of 100-percent river recharge approaches the graph of 
actual measurement much closer than the other computed curve. 
Although the foregoing mathematical treatment is not exact, further refinement is con- 
sidered unwarranted because of the uncertainty as to the exact mass of gravel and mass of 
water involved and the length of time the two are in contact. Nevertheless, the result of eyen 
this approximate treatment is in accord with the other data already summarized. 
The analyses presented in this report, utilizing all the data now available, inevitably 
lead to the conclusion that a major portion of the water pumped by the Schenectady sup:>ly 
wells is derived from the Mohawk River and that the river water reaches the upstream wells 
about a month after having percolated into the ground at the intake area. 


SUMMARY OF GROUND-WATER CONDITIONS 


An average of more than 25 million gallons of ground water is pumped daily in Sche- 
nectady County. Ground water is the source of every municipal supply and water district in 
the County, with the small exception of the village of Delanson. In addition, several thous
.nd 
wells have been drilled, driven, or dug to supply ground water to suburban and rural hores 
and to farms. Municipal supplies serve approximately 100,000 people, or about 70 percent of 
the population, and several large industries including the General Electric Co., the American 
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Figure 31.- Temperature in well Sn 130 as computed and as measured. 


Locomotive Co., and the Knolls Atomic Power Laboratory. The principal pumpage is from an 
unconsolidated gravel deposit underlying the Mohawk River between the city of Schenectady 
and the village of Scotia. This deposit is relatively small in size but has produ('
d large 
volumes of water continuously for more than half a century with no sign of depletion, undoubt- 
edly because of recharge to the gravel from the Mohawk River. 
Except for ground water derived from river recharge, essentially all potable ground 
water in the County originates from precipitation that falls on the surface of the County 
and its immediate vicinity. At any given spot the direction of ground-water movement ordi- 
narily is toward the nearest stream channel. The movement is usually under water-table con- 
ditions, and although artesian horizons are found local1y, flowing wens are scarce. 
Underlying more than 90 percent of the County, the Schenectady formation is its most 
widespread consolidated-rock aquifer, consisting of an alternating series of shale and sand- 
stone beds as much as 2,000 feet thick. This formation and the other bedrock formations of 
the County are essentially impervious to the flow of ground water except insofar as they con- 
tain joint openings and bedding planes. Such openings are difficult to anticipate and generally 
tend to pinch out with depth. Yields from the rock wells show a considerable rr.nge and 
depend in large part on the thickness and nature of the overburden. In general, the yield is 
greatest (up to 150 gallons per minute) where the overburden consists of gravel or Eand, and 
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least (as low as 1 gallon per minute or less) where the overburden consists of clay or till. In 
most places, however, the consolidated rock will yield to drilled wells, ranging from about 50 
feet to about 250 feet deep, enough water of satisfactory quality for domestic or farm needs. 
The mineral content of water from rock wells ranges over wide limits, both in hardness aud 
in dissolved solids. The hardness may range from very low to very high but the dissolved 
solids are rarely low. The water from some wells is so highly mineralized as to be undesirahJ
 
for most uses. Hydrogen sulfide gas in small amounts is not uncommon; traces of natural 
(inflammable) gas are occasionally found; carbonated mineral water of the Saratoga Springs 
type was found in one well. 
Unconsolidated deposits of glacial origin, consisting of till, clay, sand, and gravel, 
mantle the consolidated rocks almost everywhere. Glacial till is the most widespread of the 
unconsolidated deposits and, in Schenectady County, is dense and almost impervious, yielding 
only a few hundred gallons of water per day to large diameter dug wells. Deposits of till up to 
about 300 feet thick are found, but ordinarily the deposits are less than 50 feet thick. Clay of 
alluvial or lacustrine origin, which is much less common than till, will yield about the sa1ne 
quantity of water to large diameter dug wells. 
By far the largest quantity of water is pumped from deposits of sand and gravel of rela- 
tively limited size. Most of these deposits occur along the principal stream channels. A depo"it 
of sand occurs over a wide area in the section south of the city of Schenectady and in scattered 
places elsewhere in the County. Hundreds of shallow wells have been driven into the sand, 
usually yielding ample water for all domestic needs. The most productive aquifers in 1 he 
County are part of a series of more or less interconnected deposits of sand and gravel tl,
t 
underlie the Mohawk River flood plain from the city of Schenectady upstream approximately 
8 miles to Hoffmans. This series is the source of all the ground water pumped for municipal 
use in the County. The individual wells yield as much as 3,000 gallons per minute with rela- 
tively small drawdowns. 
The water from the unconsolidated deposits is generally acceptable for industrial or mu- 
nicipal use, usually without treatment. So far, no public or industrial ground-water supply is 
treated in any way, except for stand-by chlorination. Small portions of water, however, are 
treated for particular industrial uses. Dissolved solids rarely exceed 500 parts per million 
(ppm) and hardness usually is less than 300 ppm. Iron or manganese occasionally is found 
in high-enough concentration to be troublesome. 
Evidence presented in this report indicates that, contrary to previously publisr
d 
accounts, the water pumped from the Schenectady municipal wells is derived from the 1\10- 
hawk River by induced recharge to the gravel aquifer tapped by the wells. However, owing 
to the incompleteness of basic data, many of the characteristics of the aquifer, including the 
location of the area of recharge, can only be estimated. In view of the importance of the Sche- 
nectady supply to essential industry and to the future expansion of population and industry in 
the area, it seems desirable that a more complete study of ground-water conditions in the 
vicinity of the Schenectady well field should be made. 
There is no known area in Schenectady County where the supply of ground water is 
being depleted by overpumping. On the contrary, the supply is sufficient to meet all present 
demands and is capable of supplying still larger demands in the future. Ground water is 
scarce in places where the aquifers are poor, usually in places where till is especially ext
n- 
sive and thick. But even in those places minimum domestic or farm needs may be met by 
constructing one or more large diameter dug wells. 
Future exploration for large quantities of ground water probably will be confined to 
the unconsolidated deposits underlying the Mohawk River flood plain between Schenectf,iy 
and Hoffmans. Quantities sufficient for moderate industrial or municipal needs may possibly 
be found in the sand-plain area south of Schenectady, or in local places along the Normans 
Kill. 


84 



REFERENCES 


Arnow, Theodore, 1949, The ground-water resources of Albany County, N. Y.: Ne
" York 
Water Power and Control Commission Bull. GW-20. 
Ast, D. B., Finn, S. B., and McCaffrey, Isabel, 1950, The Newburg-Kingston caries f,'uorine 
study: Am. Public Health Jour., vol. 40, no 6, pp. 716-727. 
Barksdale, H. C., and DeBuchananne, G. D., 1946, Artificial recharge of productive f)Tound- 
water aquifers in New Jersey: Econ. Geology, vol. 41, no. 7, pp. 726-737. 
Brashears, M. L. 1946, Artificial recharge of ground water on Long Island, N. Y.: Ecor. Geol- 
ogy, vol. 41, no. 5, pp. 503-516. 
Brigham, A. P., 1929, Glacial geology and geographic conditions of the lower Mohawk Valley: 
New York State Mus. Bull. 280. 
Collins, W. D., 1925, Temperature of water available for industrial use in the United States: 
U. S. Geol. Survey Water-Supply Paper 520. 
Collins, W. D., Lamar, W. L., and Lohr, E. W., 1934, The industrial utility of public water sup- 
plies in the United States, 1932: U. S. Geol. Survey Water-Supply Paper 658. 
Cook, J. H., 1924, The disappearance of the last glacial ice sheet from eastern New York: New 
York State Mus. Bull. 251, pp. 158-176. 
, 1930, Glacial geology in Ruedemann, Rudolf, Geology of the Capital Distric
: New 
York State Mus. Bull. 285, pp. 181-199. 
Cunlings, E. R., 1900, Lower Silurian system of eastern Montgomery County, N. Y.: Nm
T York 
State Mus. Bull. 34, pp. 419-468. 
Cus:11ing, H. P., and Ruedemann, Rudolf, 1914, Geology of Saratoga Springs and vicinity: New 
York State Mus. Bull. 169. 


Cushman R. V., 1950, The ground-water resources of Rensselaer County, N. Y.: NevT York 
Water Power and Control Commission Bull. GW-21. 
Dee:'
 Waterways Commission, 1900, Report on deep waterways between the Great Lak<3s and 
Atlantic tide waters: 56th Congo 2d sess., H. Doc. 149. 
Ferris, J. G., 1949, Ground water, in Wisler, C. 0., and Brater, E. F., Hydrology: chapter 7, 
pp. 198-272, New York, John Wiley and Sons. 
Flint, R. F., 1947, Glacial geology and the Pleistocene epoch, New York, John Wiley and Sons. 
Goldring, Winifred, 1935, Geology of the Berne quadrangle: New York State Mus. Bull. 303. 
Jeffords, R. M., 1945, Recharge to water-bearing formations along the Ohio Valley: Am. Water 
Works Assoc. Jour., vol. 37, no. 2, pp. 144-154. 
, 1950, The ground-water resources of Montgomery County, N. Y.: New York 
Water Power and Control Commission Bull. GW-23. 
Kazmann, R. G., 1947, River infiltration as a source of ground-water supply: Civil Eng., vol. 
73, no. 6, pp. 404-420. 
Lemon, H. B., and Ference, Michael, Jr., 1946, Analytical experimental physics: The Univer- 
sity of Chicago Press, p. 188. 


85 



Megathlin, G. R., 1938, Faulting in the Mohawk Valley: New York State Mus. Bull. 315, pp. 
94-10l. 
Meinzer, O. E., 1923, Outline of ground-water hydrology: U. S. Geol. Survey Water-SuJ;ryly 
Paper 494. 
, 1923, The occurrence of ground water in the United States: U. S. Geol. Sur
Tey 
Water-Supply Paper 489. 
, and others, 1942, Hydrology, Physics of the Earth, Ser., vol. 9, New York, Mc- 
Graw-Hill Book Co., Inc. 
, 1946, General principles of artificial ground-water recharge: Econ. Geology, vol. 
41, no. 3. 
Miller, W. J., 1924, The geological history of New York State: New York State Mus. Bull. 255. 
Pirnie, Malcolm, and Sawyer, R. W., 1947, Gr01tnd water-a neglected resource: Am. W
.ter 
Works Assoc. Jour., vol. 39, no. 10, pp. 971-976. 
Ruedemann, Rudolf, 1912, The lower Siluric shales of the Mohawk Valley: New York State 
Mus. Bull. 162. 
, 1930, Geology of the Capital District: New York State Mus. Bull. 285. 
Schenectady, City of, 1945, Annual reports of the Department of Water, November 1941 to 
November 1944. 
Schenectady Chamber of Commerce, 1929, The water supply of Schenectady, N. Y., a geologic 
and engineering report. 
Simpson, E. S., 1949, Buried preglacial ground-water channels in the Albany-Schenectady c,rea 
in New York: Econ. Geology, vol. 44, no. 8. 
Spicer, H. C., 1942, Observed temperatures in the earth's crust in Handbook of physical con- 
stants: Geol. Soc. America Special Paper, pp. 279-298. 
Stoller, J. H., 1911, Glacial geology of the Schenectady quadrangle: New York State 
"us. 
Bull. 154. 


Tolman, C. F., 1937, Ground water, New York, McGraw-Hill Book Co., Inc. 
U. S. Geological Survey, 1948, Index of surface water records, Part 1, North Atlantic slope 
basins to September 30, 1948: U. S. Geol. Survey Circ. 48. 
War Department, 1943, Well drilling: War Dept. Tech. Manual 5-297. 
Waring, G. A., and Meinzer, O. E., 1947, Bibliography and index of publications relating to 
ground water prepared by the Geological Survey and cooperating agencies: U. S. Geol. 
Survey Water-Supply Paper 992. 
Woodworth, J. B., 1905, Ancient water levels of the Champlain and Hudson Valleys: New York 
State Mus. Bull. 84. 


86 



Table 21.-Drillers' logs of selected wells in Schenectady County, N. Y. 
(Altitudes are interpolated from the topographic map, pI. 1) 


Sn 


1; lOX, 6.1N, 1. IE ; drilled by Layne-New York Co. in 1943; alti- 
tude 290 feet. 
Sand and gravel ................................ . . . . . . . . . 
Sand, coarse ............................................ 
Gravel, hard-packed ..................................... 
Sand coarse (wa ter-bearing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse, and gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse to fine, gravel streaks (water-bearing)......... 
Sand, fine, and clay ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine, and large gravel ........... . . . . . . . . . . . . . . . . . . . . 
Sand, fine, and clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine to coarse, and gravel (water-bearing) . . . . . . . . . . . . . 
Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 


4; lOX, 6.7N, 1.0E; drilled by Hall & Co. in 1938; altitude 270 feet. 
Loam .................................................. 
Gravel, fine, with clay and stones . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine ( water-bearing) ............................... 
Sand, fine, and gravel (water-bearing) ..................... 
Sand, medium to fine (water-bearing) ..................... 
Sand, medium to fine, some clay . . . . . . . . . . . . . '. . . . . . . . . . . . . . 
Sand, medium to fine (water-bearing) ..................... 
Sand, medium to fine, grades into hardpan. . . . . . . . . . . . . . . . . . 
Clay hardpan ........................................... 


Sn 


5; lOX, 6.7N, 0.9E; drilled by Hall & Co. in 1943; altitude 270 feet. 
Sand, small stones, gravel, and clay . . . . . . . . . . . . . . . . . . . . . . . . 
Clay and medium sand ................................... 
Clay and fine sand (moist) ............................... 
Sand, medium (water-bearing) ........................... 
Sand, fine ( water-bearing) ............................... 
Sand, medium, and fine gravel (water-bearing) . . . . . . . . . . . . . . 
Gravel, medium, sand and clay (water-bearing) . . . . . . . . . . . . . 
Clay hardpan at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 


6; lOX, 6.1N, O.4E; drilled by J. A. McQueen & Son in 1932; alti- 
tude 270 feet. 
G ra vel ................................................. 
Sand, coarse ............................................ 


Sn 


8; lOX, 6.2N, 1.3E; drilled by Stewart Bros. in 1945; altitude 
300 feet. 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale rock ............................................. 


87 


Thickness Depth 
(feet) (feet) 


10 10 
12 22 
8 30 
38 68 
19 87 
8 95 
58 153 
2 155 
7 162 
41 203 
2 205 


5 5 
20 25 
5 30 
5 35 
10 45 
5 50 
20 70 
5 75 
25 100 


35 35 
8 43 
4 47 
8 55 
12 67 
8 75 
10 85 
85 


60 60 
16 76 


135 135 
865 1,000 



Table 21.-Drillers'logs of selected wells in Schenectady County, N. Y.-Continued 


Sn 


9; lOX, 6.4N, loOE; drilled by Fick Bros. in 1927; altitude 300 feet. 
G ra vel ................................................. 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Thickness 
(feet) 
90 
85 


Depth 
(fe
t) 
9() 
175 


Sn 11; lOX, 7.3N, 3.2E; drilled by M. Fick in 1945; altitude 340 feet. 
Gravel, sandy ........................................... 15 15 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 15() 


Sn 22; lOX, 4.7N, 3.1E; drilled by Fick Bros. in 1937; altitude 230 feet. 
Clay and stones ......................................... 65 6
 
Gravel, clean, medium ................................... 15 81 
Rock at ................................................. 8 
 


Sn 24; lOX, 8.1N, 4.4E; drilled by Fick Bros.; altitude 330. feet. 
Gravel, coarse, and sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 30 
Sand, gray, clayey ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'. . . 55 S 5 
Rock at ................................................ S F) 


Sn 27; lOX, 3.2N, 0.4E; drilled by Stewart Bros. in 1944; altitude 
340 feet. 
Sand, yellow ........................................... 50 f() 
Quicksand .............................................. 10 f () 
Clay, blue, grades into hardpan ........................... 170 2f1 
G ravel ................................................. 10 24,0 
Rock .................................................. 62 3('2 


Sn 33; lOX, 3.7N, 2.5E; drilled by Hall & Co. in 1937; altitude 240 feet. 
Clay ................................................... 
Clay - gravel hard pan ..................................... 
Clay-sand hardpan ....... ............................... 
Clay-gravel hardpan ...................................... 
Shale and sandstone ..................................... 


Sn 43 
to Sn 51; lOX, 4.2N, lo5E; drilled by General Electric Co.; altitude 225 
feet. (Thicknesses and depths are averages for nine wells; 
variations from average in individual wells are small.) 
Fill .................................................... 
Sand .................................................. 
Clay hardpan at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 53 ; 


lOX, 4.4N, 3.4E; drilled by Stewart Bros in 1932; altitude 
300 feet. 
Sand and gravel (?) ..................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


88 


55 f5 
13 r
 
24 
2 
26 1
,8 
129 247 


5 
30 


5 
35 
35 


70 
434 


70 
5()4 



Table 21.-Drillers ' logs of selected wells in Schenectady County, N. Y.f-Continued 
I 


Thickness Depth 
Sn 55; lOW, 5.6N, 5.4E; drilled by J. A. Torlish in 1945; altitude (feet) (feet) 
1,230 feet. 
Clay .................................................... 80 80 
Hard pan ............................... '. . . . . . . . . . . . . . . . 75 155 


Sn 62; lOW, 3.1N, 12.0E; dug by owner; altitude 370 feet. 
G ravel ................................................. 2 2 
Sand .................................................. 12 14 
Clay, blue at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 


Sn 68; lOW, 9.5N, 8.2E; drilled by Stewart Bros. in 1932; altitude 
380 feet. 
G ravel ............................................,..... 10 10 
Clay, blue .............................................. 110 120 
Shale, black ............................................ 165 285 


Sn 70; lOW, 9.7N, 8.3E; drilled by Fick Bros.; altitude 360 feet. 
Sand .................................................. 12 12 
Limestone .............................................. 96 108 


Sn 79; lOW, 7.2N, 12.4E; drilled by J. A. McQueen & Son in 1915; 
altitude 260 feet. 
Gravel, grades downward into sand ........................ 130 130 
Hardpan ............................................... 1 131 
Gravel ................................................. 17 148 


Sn 82; lOW, 7.1N, 12.3E; drilled by Mohawk Well Drilling Co. in 1944; 
altitude 260 feet. 
Gravel ................................................. 30 30 
Sand, fine, gray ......................................... 170 200 


Sn 89; lOW, 9.4N, 10.lE; drilled by Fick Bros. in 1938; altitude 
300 feet. 
Gravel, medium ......................................... 30 30 
Hardpan (?) ........................................... 5 35 
Clay, blue .............................................. 8 43 
Gravel, medium ......................................... 39 82 


Sn 92; lOW, 9.6N, 9.5E ; drilled by Fick Bros. in 1931; altitude 300 feet. 
Gravel, medium ......................................... 40 40 
Clay, blue .............................................. 15 55 
Quicksand, brown ....................................... 60' 115 
Gravel, medium ......................................... 77 192 


Sn 102; lOW, 8.9N, 9.8E; drilled by Stewart Bros. in 1944; altitude 
260 feeL I 
Sand and gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


42 


42 


89 



Table 21o-Drillers' logs of selected wells in Schenectady County, No Yo-Continued 


Sn 109; lOW, 802N, 1008E; dug by owner in 1895; altitude 255 feeto 
G ra vel 0 0 0 . . . . 0 0 . 0 . . . 0 . 0 0 . . . . 0 . . 0 . . 0 . . 0 0 . . . . 0 0 . . . . . . . . . 0 


Sn 111; lOW, 0.8N, OoOW; drilled by Ho W. Provost in 1935; altitude 
680 feet. 
Clay ............ 0 . . . 0 . . . . . 0 . 0 0 . . . . . . . . 0 . . . . . 0 . . . 0 0 . . . 0 . 
Hardpan and boulders ....... 0 . 0 0 . . . . 0 . . . . . . . . . . 0 . . . . . . . . 
Clay, blue ............................... 0 . . . . . . . . . . . 0 . . 
Sand ............. 0 . 0 . 0 . 0 0 . . 0 . . 0 0 . . 0 0 . 0 . . 0 . . . . . 0 . . 0 . . . 0 
Hard pa n .... 0 . . 0 . . 0 . . . . . 0 . . . . . . . 0 . . . 0 0 . 0 . . . 0 . . . . . . 0 . 0 . 0 
(Unknown) ........ 0 . . . . . 0 . . . . . 0 0 0 0 . . . . . . . . . 0 . . . . . . . 0 0 0 


Thickness 
(feet) 
20 


De.ptb 
(f
et) 

'1 


30 
1 
68 fq 
19 117 
68 lf
 
55 240 
18 2f:
 


Sn 112; lOW, 0.8N, O.OE; drilled by H. W. Provost in 1937; altitude 
630 feet. 
Clay, hardpan, and boulders 0.... 0 . . 0 . . 0 . 0 . . . . . . . . . . . 0 . . . . 282 2r2 


Sn 115; lOW, 0.2N, 1.2W; drilled by Ho Wo Provost in 1941; altitude 
600 feet. 
Clay .. 0 . . 0 . 0 . . . . 0 . . . 0 . 0 0 . . . . . 0 . . . . . . . . . . . . . . 0 . . . . . . . . . . 
Hardpan ................. 0 . . . . . . . . . . . . .'. . . . . . . . . . . . . . . . 
Sand, fine and clay. . . . . . . . . . . . . . . . . . . . . 0 0 . . . . . . . . . . . 0 . . . . 
Quicksand ..................... 0 0 . 0 . . . . . . . . . . . . . . . . . . . . 0 
Hard pan ................ 0 . . . . 0 . . . . . . . . . 0 . . . . . . 0 . . . . . . . . 
Rock . . . . . 0 . . . . . . . . . 0 . . . . . . . 0 . . 0 0 . . . . . . 0 0 . . . . . 0 . . . . . . . 0 0 


Sn 135; lOX, 4.9N, 0.6E; drilled by Layne-New York Coo in 1943; 
altitude 230 feeto 
Top soil ..... 0 . . 0 0 . . 0 . . 0 0 0 0 . 0 . 0 0 . . 0 . 0 0 0 0 . . 0 0 . . 0 . 0 0 . 0 . 0 . 0 
Clay, sandy ... . . 0 0 . . . . . . 0 . . 0 0 . . 0 . . 0 0 . 0 0 . 0 . . . . . . 0 . . . . . . . . 
Sand, gravel, and boulders 0 0 . 0 0 . . 0 0 0 0 0 . . . 0 0 . 0 J . . 0 0 . 0 . 0 0 0 . 0 
Clay, sticky, blue ... 0 . . . 0 . 0 . . 0 . 0 0 0 . 0 0 . 0 0 0 . 0 . . . 0 . 0 . . . . . 0 0 0 
Sand, gravel, and boulders ....... 0 . 0 . . . 0 . . . . . . . . . . . . . 0 . . 0 
Clay, heavy. . 0 . . . . . . . . . . 0 . . . 0 . . . . . . . . 0 . . 0 . 0 . . . . 0 0 . . 0 . . . . 


Sn 140; lOX, 7.4N, 5.2E; drilled by Stewart Bros. in 1943; altitude 
290 feet. 
Clay, bouldery, blue ......... 0 . . . 0 . . . . . . 0 . . . . . . . 0 . . . . . . . 0 
Rock . 0 . . 0 0 0 . . 0 0 0 . . 0 0 0 0 0 0 . 0 0 . . . 0 . . . . . . 0 0 0 . . 0 . 0 . . . . . . . . . 


Sn 143; lOX, 6.0N, 3.4E; drilled by Stewart Bros. in 1918; altitude 
240 feet. 
Clay .................. 0 0 . . 0 . . . . . 0 . . . . . . . . . . . . . . 0 . . . . . . . 
G ravel .......... 0 . . . . 0 . . 0 . . . 0 . . . . . 0 0 . 0 0 . . . . . 0 . . . 0 . . . . . . 
Clay, blue ... 0 . 0 . . . . . 0 . 0 0 . . 0 . . 0 . 0 0 . 0 0 0 . 0 0 . . 0 0 0 0 . . 0 . . . . 0 . 
Rock 0 0 . 0 . . 0 0 0 . . 0 0 0 . 0 . 0 0 . . 0 . 0 . 0 0 0 . 0 0 0 0 0 0 0 . . . . 0 0 0 . . 0 . 0 . 0 


90 


14 
48 
38 
6 
46 
78 


1 
8 
11 
13 
36 
2 


73 
42 


10 
5(1) 
55 
150 



,4 
62 
100 
106 
152 
230 


1 
9 
20 
33 
69 
71 


73 
115 


10 
15 
70 
2:
0 



Table 21o-Drillers' logs of selected wells in Schenectady County, No Yo-Continued 


Sn 144; lOX, 605N, 300E; drilled by Stewart Broso in 1946; altitude 
310 feeto 
( Unknown) .......... 0 . 0 . . . . 0 . . . . . 0 0 0 0 0 . . . 0 . 0 . . . 0 0 0 . . 0 . 
Sand 0 0 . . . . . . 0 0 0 . 0 . 0 . 0 0 0 0 0 . 0 0 . 0 0 . . . 0 . 0 0 . 0 0 0 0 0 0 0 0 . . . . 0 . . 


Thickness Depth 
(feet) (feet) 
30 30 
22 52 


Sn 151; lOX, 1.7N, 9.1E; drilled by Stewart Broso in 1924; altitude 
220 feet. 
Clay, blue .... 0 . . . . . 0 0 0 . . . . . . . . 0 . 0 0 0 0 0 0 . 0 . . . . . 0 0 . . 0 . . 0 . . 35 35 
Quicksand and gravel ........ 0 . . . . 0 . 0 0 . 0 . . . . . . . . . . . . . . 0 . 0 5 40 
Rock 0....... 0 0 0 0 0 . . . . 0 . . 0 . . 0 . . 0 0 . . 0 . . . . 0 0 0 . . . . . . 0 . 0 . 0 0 20 60 


Sn 165; lOW, 1.9N, 10.3E; drilled by Ho Wo Provost in 1946; altitude 
410 feeto 
Clay, gravel, and boulders ........ 0 . 0 . . . . . 0 . . . . . . 0 . . . . 0 . . . 35 35 
G ra vel 0 0 . 0 . . . . . . . . . . 0 . . . . 0 . . . 0 . . . . 0 . 0 . 0 . . . . . . . . 0 . 0 0 . . . 0 4 39 
Clay, blue ........ 0 . . . 0 . . . . . . . 0 . . . . . . . . . . . . 0 0 . . . . . 0 0 0 . . . 16 55 
Hard pan ............ 0 0 . . . . . . . . . 0 0 . . 0 . . . . . 0 . 0 . . . . . . . 0 0 . 0 23 78 
Rock, mostly shale with some sandstone . . . 0 . . . . . 0 . . . . 0 . . 0 0 0 362 440 


Sn 166; lOW, 1.7N, 10.2E; drilled by Stewart Bros. in 1944; altitude 
420 feeto 
Clay, hardpan ... 0 . . . . 0 . . . . . . . . 0 . . . . 0 0 0 . 0 . 0 . 0 . . . . . . . . . . 0 120 120 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . 0 0 0 . 4 0 0 0 0 0 0 0 0 . . . . . 0 0 0 0 0 40 160 


Sn 168; lOW, 306N, 11.8E; drilled by Stewart Bros. in 1946; altitude 
440 feet. 
Clay hardpan ......... 0 . . . 0 0 . . . . . . . 0 0 0 0 . . 0 . . . . 0 0 . . . . 0 0 0 . 142 142 
Shale rock ........... 0 0 . 0 0 . . . . . . . 0 0 . . . . . 0 . . . . 0 0 . . . . 0 . . . 98 240 


Sn 170; lOX, 1.5N, 7.5E; drilled by Stewart' Broso in 1943; altitude 
290 feet. 
Hardpan ............. 0 . . . 0 . . . . . . 0 . 0 . . . . . . . . . 0 . . . . . . . . . 0 21 21 
Shale rock . . . . . . . . . . 0 . . . . . . . . . . 0 0 0 . . 0 . . 0 . 0 0 0 . 0 . . . . . . . 0 . 0 70 91 


Sn 176; lOX, 1.2N, 5.6E; drilled by Stewart Broso in 1943; altitude 
360 feet. 
Sand .... 0 . . . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 . . . 0 0 . 0 . 0 0 0 0 0 0 0 0 . . . 0 . . . 0 0 . . 0 
Clay hard pan ... 0 . . . . 0 . . . . . 0 . . 0 0 0 0 . 0 . 0 . 0 . 0 0 0 . 0 . . 0 0 . . . 0 0 0 
Shale rock . . . . . . 0 . 0 . . . 0 . . . 0 . . 0 . . . 0 0 0 . 0 0 0 . . . 0 . 0 . 0 . . . 0 . . . . 


15 
42 
82 


15 
57 
139 


Sn 182; lOW, 4.4N, 706E; drilled by Stewart Bros. in 1942; altitude 
1,300 feet 0 
Loam, hardpan, and boulders .. 0 . 0 0 0 0 . . . . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 . 
S hal e rock ....... 0 . . . 0 0 . 0 0 . . 0 0 . . 0 0 0 0 . . 0 0 0 . 0 0 0 0 . . 0 0 0 . . 0 0 0 


74 
51 


74 
125 


91 



Table 21.-Drillers' logs of selected wells in Schenectady County, N. Y.-Continued 


Sn 184; lOW, 5.8N, 5.7E; drilled by H. W. Provost in 1948; altitude 
1,290 feet. 
Clay, blue, and boulders .................................. 
Sand (less than 1 foot) at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale and sandstone ..................................... 


Thickness DE.pth 
(feet) (feet) 
171 171 
171 
21 1
2 


Sn 187; lOX, 10.8N, 0.8E; drilled by Stewart Bros. in 1946; altitude 
600 feet. 
Hardpan ............................................... 12 12 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 6 5 


Sn 188; lOX, 7.3N, 5.0E; drilled by Stewart Bros. in 1946; altitude 
245 feet. 
Clay hardpan ........................................... 68 68 
Gravel ................................................. 3 71 


Sn 189; lOX, 6.2N, 2.1E; drilled by Stewart Bros. in 1943; altitude 
260 feet. 
Hardpan ............................... '. . . . . . . . . . . . . . . . 6 6 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 10f) 


Sn 190; lOW, 7.6N, 11.9E; drilled by Stewart Bros. in 1941; altitude 
260 feet. 
Sand, gravel, and boulders, with layers of rotten "shale rock" 
(sand and gravel is water-bearing) .................... 217 217 


Sn 192; lOW, 7.0N, 12.5E; drilled by Stewart Bros. in 1923; altitude 
260 feet. 
G ravel ................................................. 50 5 () 
Quicksand .............................................. 100 15() 
Sand, coarse ............................................ 24 174 


Sn 196; lOX, 7.2N, 5.1E; drilled by Stewart Bros. in 1943; altitude 
250 feet. 
Sand alternating with clay hardpan ....................... 
Shale rock ............................................. 


Sn 206; lOW, 12.6N, 11.8E; dug by owner in 1940; altitude 510 feet. 
Till .................................................... 
Clay, blue .............................................. 
Gravel ................................................. 


124 124 
59 18
 
4 4 
5 9 
2 11 


Sn 209; lOX, 2.8N, 3.0E; drilled by Stewart Bros. in 1945; altitude 
320 feet. 
Sand .................................................. 45 45 
Quicksand .............................................. 55 101) 
Clay, blue, some pebbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .' 149 249 
Hardpan at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 


92 



Table 21.-Drillers'logs of selected wells in Schenectady County, N. Y.-Continued 


Sn 210; lOX, 2.0N, 2.8E ; drilled by Hall & Co. in 1946; altitude 330 feet. 
Sand, fine, yellow, some clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine, gray, some clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay ................................................... 
Clay hardpan ........................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 212; lOW, 7.6N, 11.lE; drilled by Stewart Bros. in 1942; altitude 
240 feet. 
(Unknown) ............................................ 
Sand and gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Thickness 
(feet) 
24 
15 
61 
99 
11 


34 
15 


Depth 
(feet) 
24 
39 
100 
199 
210 


34 
49 


Sn 213; lOW, 8.7N, 10.8E; drilled by J. A. McQueen & Son in 1946; 
altitude 300 feet. 
Gravel with some quicksand .............................. 52 52 
Clay, blue ........................................... 
 . . 100 152 
Gravel, with some silt ................................... 10 162 


Sn 215; lOX, 2.7N, 8.0E; drilled by J. A. Torlish in 1946; altitude 
200 feet. 
Clay ................................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


. 


Sn 217; lOX, 11.1N, 4.8E; drilled by Stewart Bros. in 1944; altitude 
400 feet. 
Hardpan ............................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 220; lOX, 5.1N, 0.6E; altitude 225 feet. 
Gravel ................................................. 
Hardpan ............................................... 
Rock at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 228; lOW, 8.4N, 10AE; drilled by Stewart Bros. in 1947; altitude 
265 feet. 
G ravel, silty ............................................ 
C lay, b I u e .............................................. 


Sn 229; lOW, 8.3N, 10.8E; drilled by Stewart Bros. in 1947; altitude 
250 feet. 
So i I ................................................... 
Gravel, silty ............................................ 
Sand, clayey ............................................ 
Gravel, clayey .......................................... 
G ravel with a little clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, clean ........................................... 
G ravel, clayey .......................................... 


93 


20 
90 


18 
182 


100 
70 


25 
85 


1 
4 
15 
20 
5 
18 
2 


20 
110 


18 
200 


100 
170 
170 


25 
110 


1 
5 
20 
40 
45 
63 
65 



Table 21.-Drillers'logs of selected wells in Schenectady County, N. Y.-Continued 


Sn 282; lOX, 4.1N, 6.8E; drilled by J. A. McQueen & Son in 1938; 
altitude 325 feet. 
Clay, yellow, to blue ..................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 312; lOX, 3.3N, 6.3E; drilled by H. C. Blair in 1947; altitude 
380 feet. 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and gravel ........................................ 
Hardpan and gravel ..................................... 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 320; lOX, 5.1N, 5.5E; drilled by Stewart Bros. in 1948; altitude 
430 feet. 
Sand, fine, and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Sn 334; lOX, 5.0N, 0.7E; drilled by Hall & Co. in 1949; altitude 237 feet. 
Gravel ................................................. 
Gravel, clay, some boulders ..... . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, sand, and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, fine, less gravel but with clay binder. . . . . . . . . . . . . . . . . . 
Sand, very fine, some binder (sand heaves) ................. 
Gravel with some sand (water-bearing) .................... 
Sand, fine, with high clay content . . . . . . . . . . . . . . . . . . . . . . . . . . 


94 


Thickness DeIJ th 
(feet) (feE'+') 
30 30 
66 9C 


3 
6 
7 
24 


3 
9 
16 
40 


20 21 
38 5
 
12 12 
12 24 
9 33 
". 
11 44 
9 53 
27 8
 
2 82 
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Table 23.-Reports dealing with ground-water conditions in New York.. 


2 


Title 
Withdrawal of ground water on Long Island, 
N. Y. 
Engineering report on the water supplies of 
Long Island. 
Record of wells in Kings County, N. Y. 


Author (s) 
Thompson, D. G., and 
Leggette, R. M. 
Suter, Russell 


Leggette, R. M., and 
others 
Leggette, R. M., and 
others 
Leggette, R. M., and 
others 
Leggette, R. M., and 
others 
Sanford, Homer 


Leggette, R. M., and 
Brashears, M. L., 
Jr. 
Roberts, C. M., and 
Brashears, M. L., 
Jr. 
Roberts, C. M., and 
Brashears, M. L., 
Jr. 
Roberts, C. M., and 
J aster, Marion C. 
Jacob, C. E. 


De Laguna, Wallace 
and Brashears, 
M, L., Jr. 
Jacob, C. E. 


Brown, R. H., and 
Ferris, J. G. 


Asselstine, E. S. 


De Laguna, Wallace 


Suter, Russell; 
De Laguna, 
Wallace; and 
Perlmutter, N. M. 


Year 
Put lished 
1936 


1937 


1937 


1938 


1938 


1938 


1938 


1944 


1945 


1946 


1947 


1945 


1948 


1945 


1946 


1946 


1948 


1950 


. Records of periodic measurement of the water level in observation wells in New York are printed annually in the wcter-supply 
papers of the U. S. Geological Survey. See Water-Supply Papers 777, 817, 840, 845, 886, 906,936,944, 986, 1016, 1023, 1071, and 1126. 


3 


4 


Record of wells in Suffolk County, N. Y. 


5 


Record of wells in Nassau County, N. Y. 


6 


Record of wells in Queens County, N. Y. 


7 


Report on the geology and hydrology of Kings 
and Queens Counties, Long Island. 
Record of wells in Kings County, N. Y. 


8 


9 


Record of wells in Suffolk County, N. Y., sup- 
plement 1. 


10 


Record of wells in Nassau County, N. Y., sup- 
plement 1. 


11 


Record of wells in Queens County, N. Y., Sup- 
plement 1. 
The water table in the western and central 
parts of Long Island, N. Y. 
The configuration of the rock floor in western 
Long Island, N. Y. 


12 


13 


14 


Correlation of ground-water levels and precipi- 
tation on Long Island, N. Y. 
Progress report on ground-water resources of 
the southwestern part of Broome County, 
N. Y. 
Progress report on ground-water conditions in 
the Cortland quadrangle, N. Y. 
Geologic correlation of logs of wells in Kings 
County, N. Y. 
Mapping of geologic formations and aquifers 
of Long Island, N. Y. 


15 


16 


17 


18 
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GW Title Author (s) Published 
19 Geologic atlas of Long Island. 1950 
20 The ground-water resources of Albany County, Arnow, Theodore 194
 
N. Y. 
21 The ground-water resources of Rensselaer Cushman, R. V. 1950 
County, N. Y. 
22 The ground-water resources of Schoharie Berdan, Jean M. 1950 
County, N. Y. 
23 The ground-water resources of Montgomery Jeffords, R. M. 1950 
County, N. Y. 
24 The ground-water resources of Fulton County, Arnow, Theodore 195() 
N. Y. 
25 The ground-water resources of Columbia Arnow, Theodore 1951 
County, N. Y. 
26 The ground-water resources of Seneca County, Mozola, A. J. 1951 
N. Y. 
27 The water table in Long Island, N. Y., in Janu- Lusczynski, N. J., 1951 
ary 1951. and Johnson, A. H. 
29 The ground-water resources of Wayne County, Griswold, R. E. 1951 
N. Y. 


a Records of periodic measurement of the water level in observation wells in New York are printed ann"tally in the water-supply 
papers of the U. S. Geological Survey. See Water-Supply Papers 777,817,840,845,886, 906,936,944, 986, 1016, 1023, 1071, ant'11l26. 
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American Locomotive Co., 3, 45, 47 
Amsterdam limestone, 9, 10, 23 
Artesian conditions, 16 
Buried channel, 11, 31, 33 
Cambrian system, 21 
Canaj oharie shale, 9, 24 
Capillary fringe, 13 
Carbonate hardness, 55 
Climate, 6 
Coefficient of permeability, 29, 79 
Cushing Gravel Co., 47 
Development of wells, 41 
Discharge of ground water, 18 
Dissolved solids, 55 
Drainage, 
existing, 5 
preglacial, 11 
Dr,illing methods, 40 
Drive point, 39 
Drumlins, 31 
Evaporative discharge, 13 
Fluoride, 57 
General Electric Co., 3, 45, 47 
Geography, 3 
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Lacustrine deposits, 9, 32 
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Lowville limestone, 9, 10, 23 
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Snake Hill formation, 9, 10, 23 
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Glacial deposits, 8 
Glaciation, 11 
Glens Falls limestone, 9, 23 
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movement and storage, 16 
occurrence, 13 
quality, 51, 72 
quality in relation to rock type, 58 
recharge and discharge, 17 
source, 13 
temperature, 58, 68, 70-72 
Hardness, "55, 72, 75 
Hardpan, 29 
Hoffmans, 22, 24 
Hoffmans fault, 8, 10, 11, 21 
Hudson River, 11 
Hydra ulic discharge, 13 
Hydrogen-ion concentration, 57 
Hydrographs of wells, 64, 65, 66, 67, 76, 79 
Induced recharge, 59 
Introduction, 2 
Iro-Mohawk River, 33 
Iron, 57 
Joints, 8 
Knolls Laboratory, 5, 45 
Lacustrine deposits, 9, 27, 32 
Lake Albany, 32, 33 
Lattanzio Bros. (gravel pit), 47 
Little Falls dolomite, 9, 10, 22 
Location of area, 3 
Lowville limestone, 9, 10, 23 
Magnitude of recharge, 79 
Manganese, 57 
Manufacturing, 3 
Mariaville Lake, 31, 32 
Mica Insulator Co., 45 
Mineral constituents, 54 
Mohawk River, 5, 11, 33, 35, 43, 57, 60-69, 
72, 81, 84 
Niskayuna,33 
N oncarbonate hardness, 55 
Normans Kill, 33, 41, 84 
Ordovician system, 23 
Paleozoic rocks, 8 
Perched water table, 16 
Permeability, 29, 79 
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pH value, 57 
Piezometric surface, 16 
Pleistocene series, 27 
Poentic Kill, 75 
Polar Ice Co., 33 
Population, 3 
Porosity, 15 
Potsdam sandstone, 9, 10, 22 
Precipitation, 6, 13 
Preglacial channels, 11 
Previous investigations, 3 
Pumping test, Schenectady well field, 79 
Purpose of investigation, 2 
Quality of water, 51, 72, 75 
relation to rock type, 58 
relation to use, 54 
Quaternary system, 27 
Recent deposits, 8, 9, 33 
Recent series, 37 
Recharge, 
from precipitation, 17, 74 
induced, 35, 59, 79 
References, 85 
Rotterdam, 2, 32, 39, 45, 51, 75 
Rotterdam Junction, 23, 35, 37, 50 
Sand point, 39 
Schenectady (city), 3,6,36,48, 50,57,59,60 
Schenectady formation, 8, 9, 24, 55, 83 
Schoharie River valley, 31 
Scope of investigation, 2 
Scotia, 6, 20, 25, 37, 48, 50 
Scotia Naval Depot, 48 
Silica, 57 
Snake Hill formation, 9, 10, 23 
Soil water, 13 
Specific capacity, 36, 41, 44, 79 
Specific yield, 15 
Springs, 43 
Stoller, J. H., 61, 67 
Stratified sand and gravel, 9, 27, 33, 61, 84 
Stratigraphy, 8 


Stream-gaging stations, 5 
Structural geology, 8 
Subsurface water, 13 
Sulfate, 57 
Summary of ground-water conditions, 82 


Temperature 
of air, 67 
of water, 58, 60, 68 
Till, 9, 27, 84 
parting planes in, 30 
sand lenses in, 30 
Topography, 5 


Utilization of water, 44 
domestic, 45 
farm, 45 
industrial, 45 
ml!nicipal, 48, 60 


Vischer Ferry, 68, 80 


Water-bearing formations 
See Geologic formations 
Water table, 13, 16, 19, 61, 76 
Watershed area, 74 
Well numbering, 2 
Well point, 39 
Wells, 
artesian, 16 
definition of, 37 
development of, 41 
drilled, 39, 43 
driven, 39 
dug, 31, 38 
gravel-walled, 40 
horizontal collector, 39, 40 
methods of drilling, 40 
specific capacity of, 44 
water-table, 16 
yield of, 26, 31, 36, 43, 44 


Zone of aeration, 13 
Zone of saturation, 13 
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